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ABSTRACT 


The  evolution  in  weapon  system  technology  has  led  to  the  need  of  the  in¬ 
novative  process.  This  thesis  addresses  the  Technology  Transfer  as  an  im¬ 
provement  and  development  tool  as  it  might  be  applied  in  development  of 
skills  for  Indonesian  Air  Force  technicians.  Factors  associated  with  the  tech¬ 
nology  transfer  process,  aids  and  barriers  to  technology  transfer,  the  innova¬ 
tive  and  creative  processes,  and  managerial  requirements  for  technology 
transfer  are  related  to  the  job  of  the  maintenance  technician.  From  the  re¬ 
lationship,  a  Paradigm  is  selected  for  the  action  for  middle  management  and 
senior  technicians  as  linkers  and  innovators  to  improve  technical  and  skill  ca¬ 
pability  by  utilizing  technology  and  the  transfer  concept. 
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I.  INTRODUCTION 


A.  BACKGROUND 

The  Indonesian  Air  Force  as  a  part  of  the  Indonesian  Defense  Force  has  a 
responsibility  to  develop  an  internal  force  by  utilizing  all  of  its  resources  in¬ 
cluding  manpower,  money,  machinery  and  methods  as  efficiently  as  possible. 
In  its  operations  the  Indonesian  Air  Force  uses  the  sophisticated  weapon  sys¬ 
tem  as  its  main  aid  in  its  operations.  It  requires  certain  strategic  operating 
procedures  (  for  long  run  operation  periods)  and  standard  operation  proce¬ 
dures  (for  short  run  operation),  and  a  technical  maintenance  planning  and 
personnel  development  program  (either  short  run  or  long  term)  for  maintain¬ 
ing  a  high  state  of  combat  readiness.  Maintenance  technicians  make  up  a 
small  fraction  of  the  Indonesian  Air  Force  that  might  have  the  credibility  for 
preparing  the  weapon  systems  operation.  The  Indonesian  Air  Force  as  the 
user  of  weapon  system  technology  from  other  countries,  (mostly  from  the 
United  States  and  West  European  countries),  sometimes  experiences  a  myriad 
problems  because  the  evolution  of  technology  goes  faster  than  the  technology 
transfer  information  and  skill  development,  which  need  improvement. 

Technology  transfer  has  been  defined  as  a  purposeful,  conscious  effort  to 
move  technical  devices,  materials,  methods  and  information  from  the  point  of 
discovery  or  development  to  users  (  Gilmore,  1969).  The  process  in  its  most 
broad  sense  consists  of  three  major  elements  : 

•  The  source  of  knowledge  or  idea  (ie.,the  invention  or  discovery) 

•  The  linker  or  diffusion  or  dissemination  of  that  knowledge  (ie.,  transfer 
mechanism). 

•  The  utilization  of  the  knowledge  (ie.,  the  user  function). 

This  general  concept  of  the  total  process  has  been  represented  graphically 
by  various  authors.  Although  the  names  of  the  individual  roles  may  vary  from 
author  to  author,  the  functions  of  each  role  remain  essentially  the  same.  Figure 
1  gives  a  representation  of  this  model. 
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Figure  1.  Technology  Transfer  Process 


In  this  simplified  scenario,  the  role  of  the  "innovator"  is  that  which  corre¬ 
sponds  to  the  "source  of  knowledge"  and  relates  to  the  function  of  generating 
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new  ideas,  concepts,  materials,  etc.  The  role  of  the  linker  is  that  uf  transferring 
the  product  of  the  innovator,  regardless  of  its  form,  to  the  potential  user.  The 
role  of  the  "user",  corresponds  to  utilization  of  knowledge.  Quite  naturally  the 
goal  is  to  apply  the  knowledge  received.  But  while  figure  1  adequately  pre¬ 
sents  the  broad  concept  of  the  technology  transfer  process,  there  are  other 
essential  roles  that  should  be  identified  in  order  to  insure  a  more  accurate 
understanding  of  the  process.  The  three  such  roles  are  those  of  the  (1)  the 
"gatekeeper",  (2)  the  "opinion  leader",  and  (3)  the  "innovator". 

B.  PURPOSE 

The  application  of  training  technology  within  the  Indonesian  Air  Force  was 
started  a  few  years  ago  when  the  acquisition  of  new  weapons  was  conducted. 
Concerning  this  acquisition,  new  concepts  in  training  technology  also  began 
to  be  adopted,  but  this  new  concept  has  not  been  well  applied  through  all  of 
the  levels  of  organization  as  the  user  of  the  training  technology.  The  market¬ 
ing  of  the  new  concept  is  very  important,  but  on  the  other  hand  the  way  to 
market  must  also  to  be  considered.  Technology  transfer  is  one  the  concept 
that  can  be  used  to  diffuse  the  marketing  of  the  technological  concept. 

The  purpose  of  this  thesis  is  to  discuss  the  various  aspects  of  technology 
transfer  and  to  identify  the  problems  surrounding  its  application  based  on  the 
opinions  of  authors  and  experts.  The  training  system  in  the  Indonesian  Air 
Force  is  also  a  part  of  this  discussion.  Through  the  strength  of  technology 
transfer  concept  and  the  training  system  in  the  Indonesian  Air  Force,  a  new 
concept  of  application  will  be  developed.  This  concept  of  application  might  be 
more  feasible  and  have  the  capability  to  improve  of  the  skill  of  the  Indonesian 
Air  Force  maintenance  technician. 
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C.  OUTLINE  OF  THESIS 

This  thesis  covers  the  training  system  in  the  Indonesian  Air  Force  and  the 
technology  transfer  concept  as  a  tool  for  development  and  innovation. 

The  outline  of  this  thesis  is  divided  into  five  chapters:  (1)  the  first  chapter 
is  comprised  of  the  background  and  purpose  of  the  thesis;  (2)  the  second 
chapter  discusses  the  Indonesian  Air  Force  training  system;  (3)  the  third 
chapter  discusses  technology  transfer  by  various  authors;  (4)  the  fourth  chap¬ 
ter  discusses  the  possible  innovation  and  development  as  well  as  its  applica¬ 
tion  in  improving  the  skill  of  the  Indonesian  Air  Force  technician  skill,  and  (5) 
the  last  chapter  includes  the  conclusion  and  recommendations. 
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II.  THE  TRAINING  SYSTEM  IN  THE  INDONESIAN  AIR  FORCE 


A.  OVERVIEW 

The  Indonesian  Armed  Forces  operate  one  of  the  largest  and  most  com¬ 
prehensive  training  systems  in  Indonesia.  Although  some  of  the  skills  needed 
by  military  personnel  can  be  provided  from  public  or  private  schools,  in  spe¬ 
cial  cases  skills  are  unique  to  the  military  and  public  education  cannot  meet 
the  need. 

The  continuing  demand  for  technical,  clerical  and  administrative  and  other 
common  skills  requires  that  the  military  services  conduct  their  own  training 
and  skills  development  program.  There  are  several  other  factors,  however, 
that  complicate  the  process  of  manning  the  military  services  with  competent, 
highly  skilled  and  well  trained  personnel  such  as  : 

•  The  general  nature  of  the  military  mission  requires  that  military  personnel 
should  be  able  to  perform  a  variety  of  tasks  in  addition  to  their  primary 
occupational  specialities. 

•  The  weapon  systems  used  by  all  branches  of  the  military  have  become 
more  sensitive  and  sophisticated. 

•  The  evolution  of  technology  goes  faster,  while  the  technology  transfer 
process  sometimes  lags  behind. 

These  challenges  resulted  in  a  move  to  improve  personnel  skills  by  cre¬ 
ating  a  new  concept  called  the  "Integrated  Logistic  System."  It  consists  of 
command,  logistic,  system  software  and  training  and  skill  development  sys¬ 
tems  that  evolved  as  result  of  the  technology  development.  These  systems  re¬ 
quire  high  order  skills  for  their  management,  operation,  maintenance  and 
repair.  The  consequence  has  been  an  increase  in  the  number,  duration,  sys¬ 
tem  and  concept  of  training  and  skill  development  programs.  The  programs 
have  evolved  into  comprehensive  military  training  and  skill  development 
programs. 

The  Indonesian  Air  Force  as  a  defense  and  security  force  is  responsible 
for  securing  and  defending  airspace  and  is  therefore  concerned  with  the 
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aerospace  and  aviation  matters  that  can  be  influenced  by  science  and  tech¬ 
nology.  The  impact  of  technology  on  the  Indonesian  Air  Force  can  be  seen  in 
the  large  acquisition  of  new  weapon  systems  which  began  in  the  early  1980s. 
The  management  and  operational  readiness  of  these  new  weapon  systems  re¬ 
quires  a  maintenance  technician  who  has  skills  and  a  training  background 
quite  different  from  the  available  personnel.  These  skills  can  be  acquired  by 
means  of  improving  the  skill  development  system.  In  fact,  a  new  concept  of 
training  technology  was  introduced  by  the  end  of  1970s  to  overcome  the  need 
for  skill  development  and  training  improvement.  The  application  of  training 
technology  within  the  Indonesian  Air  Force  started  in  1970s  when  the  acqui¬ 
sition  of  the  new  weapon  system  was  conducted.  The  characteristics  of  the 
Indonesian  training  system  are  described  below: 

1.  Mission 

The  Indonesian  Air  Force  as  a  part  of  the  Indonesian  Defense  Force 
has  two  missions  namely  :  (1)  as  a  social  force  in  helping  and  supporting  the 
legislative  and  executive  branches  to  conduct  the  national  development  and 
economic  growth  of  the  nation  and  (2)  as  the  defense  force,  in  maintaining  air 
defense  force  capabilities  by  utilizing  the  weapon  systems  technology.  In 
conducting  its  operations,  it  must  be  supported  by  exploiting  the  training  sys¬ 
tems,  equipment  and  manpower  that  have  a  high  degree  of  reliability.  The  rob 
of  personnel  skills  is  very  important  in  this  respect.  But  many  problems  have 
occurred  because  development  of  personnel  skills  does  not  meet  the  need  of 
operational  requirements.  There  is  no  balance  between  the  operational  re¬ 
quirements  and  capabilities  of  the  of  the  personnel  technician.  Logically  the 
mission  of  the  training  program  is  to  develop  a  knowledge,  positive  attitude 
and  improve  the  skills  of  the  Air  Force  personnel  so  that  they  may  efficiently 
and  effectively  operate  and  maintain  resources  that  are  used  in  performing  the 
missions  and  functions  of  the  Indonesian  Air  Force. 
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2.  Objective  of  the  Training 

The  objective  of  the  training  program  in  the  Indonesian  Air  Force  is  to 
support  the  acquisition  of  skilled  personnel  according  to  the  demands  of  the 
organization  and  the  requirements  of  their  operations. 

3.  Raw  Input 

The  Indonesian  Air  Force  recruits  personne1  who  have  potential  tal¬ 
ent,  interest  and  the  capability  to  develop  their  technical  abilities. 

4.  Instrumental  Input 

The  instrumental  input  that  influences  the  training  process  are  : 

a.  National  Ideology 

b.  Military  Doctrine 

c.  National  Development  Guidelines 

d.  Defence  and  Security  Policies 

e.  Indonesian  Air  Force  Policies 

5.  Environmental  Input 

Factors  that  should  be  considered  in  the  training  process  are  : 

a.  The  Level  of  Knowledge 

b.  Defence  and  Security  Training  System 

c.  National  Education 

d.  Weapon  Systems  Technology 

e.  Air  Force  Mission  Development 

f.  Transfer  and  Training  Technology 

g.  Budget  and  Facilities 

6.  Skill  requirements 

Skill  requirements  also  play  an  influential  role  in  conducting  the 
training  and  development  program.  These  should  be  considered  in  developing 
the  training  process  because  in  recent  years  the  evolution  of  the  weapons 
systems  has  been  relatively  faster  then  the  skill  of  the  Indonesian  Air  Force 
personnel  skills. 
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7.  Process 

The  Indonesian  Air  Force  Institution  has  the  responsibility  to  conduct 
the  conversion  process.  This  process  consists  of  : 

a.  Analysis 

The  first  step  of  the  process  is  the  analysis.  This  activity  consists 
of  data  collection,  data  analysis,  the  planning  programming  and  budgeting 
system,  determination  of  facilities  and  equipment,  manpower  assignment  and 
determination  of  manpower,  etc. 

b.  Design 

Design  of  the  system,  media  and  methods  are  also  important  and 
should  be  considered  before  conducting  the  development  program.  Through 
this  design,  the  flow  of  the  process  may  be  controlled  more  easily  and  cor¬ 
rective  action  may  be  taken  if  deviations  occur. 

c.  Development 

The  development  of  the  program  is  the  way  to  improve  the  proc¬ 
ess.  We  believe  even  though  the  process  is  designed  well,  if  the  development 
is  not  conducted  well  it  will  have  a  tremendous  effect  on  the  further 
process.The  development  is  necessary  to  adjust  to  unforseen  circumstances. 
The  lack  of  development  can  jeopardize  the  continued  success  of  the  process. 

d.  Implementation 

Implementation  of  the  concept  is  recommended  as  a  means  for 
improving  the  original  concept  and  encouraging  further  development. 

e.  Control 

Controlling  activities  are  an  important  part  of  any  management 
principal.  Especially  in  training,  controlling  is  addressed  to  get  the  optimiza¬ 
tion  and  the  effectiveness  of  the  utilization  of  the  training  program,  besides 
increasing  the  quality  of  the  training  output. 

8.  Output 

The  output  targeted  in  the  training  process  is  the  Air  Force  personnel 
who  have  the  individual  and  group  readiness  to  perform  the  Air  Force  mission 
and  functions. 
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9.  Feedback 

Feedback  from  the  officials  in  the  Air  Force  who  oversee  maintenance 
technicians  (the  users  of  the  training  output)  is  needed  for  the  future  im¬ 
provement  of  the  training  program.  The  Indonesian  Air  Force  Training  System 
is  shown  in  Figure  2. 

B.  TYPE  OF  TRAINING 

Training  ;or  maintenance  technicians  is  conducted  according  to  the  re¬ 
quirements  of  the  mission  and  organization  of  the  Air  Force.  There  are  two 
major  types  of  training  : 

1.  Formal  Training 
a.  Initial  Training 

The  systematic  development  of  skills  is  one  of  the  primary  tasks 
of  any  organization.  This  development  includes  skill  observation,  job  assign¬ 
ment,  and  the  occupational  training,  etc.  Normally  this  development  is  started 
by  the  initial  training  or  skills  development  program  and  is  used  as  the  foun¬ 
dation  for  future  training  development.  Upon  entering  the  service,  all  active 
duty  personnel  go  through  initial  training  which  is  designed  to  develop  phys¬ 
ical  stamina,  basic  knowledge,  skills  to  familiarize  personnel  with  the  organ¬ 
izational  structure  of  the  Indonesian  Air  Force  and  appropriate  job  behavior, 
and  of  special  interest  is  the  transition  from  a  civilian  life  style  to  the  military. 
In  order  to  understand  the  nuances  of  the  initial  training  it  is  necessary  to  take 
a  look  at  the  mission,  strategies  and  functions  of  the  Indonesian  Air  Force. 

The  Indonesian  Air  Force  has  many  missions  to  perform.  It  must 
assist  in  securing  the  policy  of  the  Defense  and  Security  Service  by  establish¬ 
ing  the  management  of  the  Indonesian  Air  force  as  a  Defense  and  Security 
Service  Force  as  well  as  providing  Social  Forces,  and  to  support  the  estab¬ 
lishment  of  the  National  Defense  and  Security  System,  in  this  case  "The  air 
superiority  all  over  the  Indonesian  country."  In  respect  to  this  mission,  the  Air 
Force  uses  one  approach,  that  the  Air  Force  is  a  full  material  and  technology 
formidable  force.  On  the  other  hand,  as  concerns  the  equipment,  it  cannot  be 
operated  well  without  qualified  and  skilled  personnel.  Based  on  this  fact  the 
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Figure  2.  Indonesian  Air  Force  Training  System. 

role  of  manpower  management  is  very  important  and  must  have  special  effort 
to  provide  the  guarantee  that  the  Air  Force  has  the  quantity  and  quality  of 


maintenance  technicians  to  man  their  aircraft,  and  support  equipment  and  in¬ 
stallation  facilities. 

b.  Skill  development  Training 

The  Indonesian  Air  Force  has  developed  an  occupational  structure 
which  is  called  Military  Occupational  specialities  (MOS).  This  training  is  con¬ 
ducted  according  to  organizational  needs,  skill  levels,  educational  background 
and  areas  of  specialization.  This  program  may  be  broken  down  in  three  major 
training  categories: 

(1)  Skill  Level  Training.  This  type  of  training  is  used  to  evaluate 
and  increase  the  skill  of  maintenance  technicians  from  qualifications  from  skill 
level  1  to  as  high  as  5. 

(2)  Specific  Rating  Training.  It  is  mandatory  for  all  technicians 
to  receive  a  specific  rating  before  they  may  operate  the  equipment  or  any 
type  of  system.  These  types  of  training  are  conducted  by  the  "Mobile  Training 
Team  "  during  the  acquisition  process  or  at  the  local  institution  on  further  de¬ 
velopment. 

(3)  Advanced  Training.  The  Air  Force  offers  more  sophisticated 
technical,  supervisory,  leadership  and  managerial  training  for  career-oriented 
personnel.  For  senior  technicians,  they  receive  training  in  technical  inspection, 
logistical,  administrative  and  strategical  subjects  as  well  as  leadership  and 
managerial  skill  enhancement. 

2.  Non-formal  Training 

Non-formal  training  is  also  conducted  for  transferring  new  technology 
or  type  of  weapon  systems.  This  training  is  conducted  through  on  the  job 
training,  up  grading,  and  remedial  tutorials.  The  role  of  linker  is  very  important 
in  this  type  of  non-formal  training. 

C.  TRAINING  INSTITUTION 

A  formal  Institution  is  needed  for  providing  effective  training  and  devel¬ 
opment.  Such  a  training  institution  must  adhere  to  specific  structural  and  pro¬ 
cedural  requirements  set  forth  by  the  Indonesia  Air  Force: 
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•  The  structure  of  the  training  institution  must  support  the  administration 
of  training  in  achieving  its  goals. 

•  The  structure  of  the  training  institution  must  support  the  flow  of  the  ad¬ 
ministration  support  for  the  training  program. 

The  training  institution  in  Indonesian  is  divided  into  two  levels: 

1.  Headquarters  Level 

There  are  three  agencies  at  this  level:  The  Training  Board,  which  is 
responsible  for  determining  the  training  policy;  The  Staff  of  Personnel,  which 
is  responsible  determining  manpower  requirements:  and  the  Training  Service 
agency,  which  is  responsible  for  planning,  programming,  coordinating,  con¬ 
trolling  and  performing  research  and  development  in  the  training  and  skill 
development  areas. 

2.  Main  Command  Level 

There  are  three  main  type  of  commands  associated  with  skill  and 
training  development  program  namely.  The  Air  Force  Training  Command,  the 
Air  Force  Operational  Command,  and  the  Air  Force  Logistic  and  Material 
Command.  The  Air  Force  Training  command  is  responsible  for  training  of  the 
Air  Force  personnel  in  order  to  develop  their  knowledge,  and  skills,  as  well 
as  creating  a  positive  attitude  needed  by  Air  Force  occupations.  The  other 
commands  support  the  skill  development  process  fc  using  the  facilities  as 
training  support  or  training  aids,  if  necessary.  They  also  have  support  *",e 
on  the  job  training  process  and  give  the  evaluation  and  feedback  of  the  train¬ 
ing  output. 

The  function  and  structure  of  the  training  system  institution  is  set  up 
according  to  the  individual  training  process  to  be  implemented. 

0.  TRAINING  DEVELOPMENT 

Training  development  is  an  important  part  of  improving  the  skill  of  per¬ 
sonnel  in  every  organizations.  The  Indonesian  Air  Force  adjusts  its  training 
programs  according  to  the  various  mission  requiremerrs  and  type  of  weapon 
systems  being  used  at  any  given  time.  For  this  reason,  the  training  system  has 
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been  gradually  changed  over  time.  There  are  three  major  eras  that  influence 
the  training  activity  in  the  Indonesian  Air  Force,  namely: 

•  Before  1965.  In  this  era  The  Indonesian  Air  Force  received  and  operated 
the  weapon  system  from  the  Soviet  Union  and  East  European  countries  In 
this  case  the  training  behavior  was  influenced  by  a  communist  country's 
system,  and  that  usually  has  a  limited  publication. 

•  Between  1965  and  1970's.  The  Indonesian  Air  Force  was  still  almost  en¬ 
tirely  equipped  by  Soviet  aircraft,  but  much  of  this  equipment  had  reached 
the  end  of  its  usefulness,  since  the  communist  coup  attempt  in  October 
1965,  no  weapons  system  program  has  been  provided  in  this  era.  By  the 
end  of  the  year  of  1970,  the  major  unit's  of  the  Indonesian  Force  declined. 
This  is  the  era  of  the  transition  era  from  the  Soviet  and  East  European 
system  to  the  West  European  training  system. 

•  After  the  1970's  At  the  beginning  of  the  first  year  of  1980's  the  Indonesian 
Air  Force  conducted  the  acquisition  of  the  weapon  systems  from  the 
United  States  and  West  European  Countries.  In  this  case  the  training  sys¬ 
tems  are  influenced  by  the  United  States  and  West  European  training 
systems.  The  distinction  of  this  system  is  more  available  publication,  in¬ 
formation  system  and  develop  creativity  and  responsibility.  But  there  still 
tended  to  be  specialization. 

1 .  Development  Program 

In  the  1980's,  the  Indonesian  Air  Force  made  a  contract  with  an 
American  company  (Telemedia)  to  improve  its  training  program.  The  contract 
consisted  of  development  plans, and  suggested  improvements  in  the  existing 
instructional  package  program,  training  aids  and  training  syllabi.  The  objec¬ 
tive  of  the  training  development  was  to  improve  the  instructional  system  ac¬ 
cording  to  the  requirement  of  the  new  weapon  system  and  training  technology. 
Furthermore  the  primary  objectives  of  the  system  of  instruction  are  :  to  pro¬ 
vide  instructional  packages,  to  provide  adequate  training  media,  to  provide 
supportive  infra-structure  and  environment,  and  to  improve  training  manage¬ 
ment.  In  achieving  those  objectives  the  Air  Force  Training  Command  set  up 
the  following  programs  : 

a.  Instructor  Training 

An  instructor  training  program  was  developed  to  enable  senior 
technician  to  study  either  in  Indonesia  or  abroad.  But  due  to  budget  con¬ 
straints,  only  some  of  the  instructors  were  sent  abroad.  Especially  for  the  in- 
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structors  that  were  trained  in  another  country,  they  has  responsibility  to  adopt 
the  training  technology  from  the  countries  they  visited  to  facilitate  its  applica¬ 
tion  upon  their  return  to  Indonesia.  They  were  assigned  as  Technology 
Transfer  Agents  and  in  special  cases  shoulc  act  as  linker  or  innovator. 

b.  Training  Media 

The  acquisition  of  new  training  media  was  necessary  for  the  im¬ 
provement  of  training  efficiency.  Due  to  budget  constraints,  however  the  ac¬ 
quisition  of  training  media  is  conducted  according  the  given  priority, 
(especially  for  adopting  new  technology  purposes  only). 

c.  Organization  Development 

An  organization  development  agency  was  needed,  to  gi/e  the 
supportive  infra-structure  and  environment  for  the  training  development.  The 
Curriculum  and  Laboratory  Development  Departments  were  improved,  and  the 
Training  Media  Department  was  developed. 

In  summary  the  training  program  of  the  Indonesian  Air  Force 
needed  to  be  developed  in  order  to  keep  step  with  technological  development, 
since  the  evolution  of  technology  which  has  inevitably  led  to  the  use  of  more 
sophisticated  weapon  systems.  Their  successful  operation  requires  a  high 
level  of  skill  and  qualifications  from  technicians.  In  time  .  the  program  will  be 
improved  to  keep  pace  with  changing  operation  and  maintenance  trends.  The 
Technology  Transfer  concept  is  one  of  feasible  tools  for  adopting  new  techno¬ 
logical  concepts. 
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III.  LITERATURE  REVIEW 


A.  OVERVIEW 

The  benefits  of  the  application  and  utilization  of  scientific  and  technical 
knowledge  for  as  many  as  possible  has  long  been  recognized.  Supervisors 
and  managers  are  well  aware  of  the  need  to  improve  employees  skills.  The 
implementation  of  "technology  transfer"  is  the  best  way  to  transfer  the  new 
technological  concept  from  modern  country  to  a  developing  country. 

What  is  "technology  transfer"'?  The  term  is  cu.,  ently  used  to  express  the 
movement  of  information  or  technology  into  new  application  or  use.  There  are 
however,  almost  as  many  meanings  as  there  are  authors.  In  this  study,  the 
term  is  defined  as  the  process  by  which  science  and  technology  de\'*icped  by 
one  organization  for  a  specific  purpose  becomes  adopted  and  applied  by  an¬ 
other  organization.  For  technology  to  be  transferred  ,  it  must  be  actually  ap¬ 
plied  by  another  user.  A  secondary  application  may  take  place  as  a  result  of 
a  traditional  diffusion  mechanism  or  formal  technology  transfer  program 
(Welles, 1973,  p.422). 

The  Directory  of  Federal  Technology  (1975,  p.  v)  offers  another  definition 
of  technology  transfer  which  adequately  reflects  the  quality  of  the  subject.  It 
is  : 

•  The  process  by  which  existing  research  is  transferred  operationally  into 
useful  processes,  products,  or  programs  that  fulfills  actual  or  potential 
public  or  private  needs. 

Jolly,  Creighton,  and  George  in  "Technology  Transfer  Process  Model" 
(1978,  p  .1),  also  stated  that  "  ...The  term  of  research,  should  be  interpreted  in 
its  broadest  sense  to  include  development  in  many  fields  ranging  from  Aero¬ 
space  to  Mental  Health  or  education."  The  concern  is  that  of  taking  an  existing 
idea  or  body  of  the  knowledge,  from  any  of  these  fields,  using  it  in  different 
places  and  different  ways. 
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As  time  goes  on  the  situation  and  condition  constantly  change.  Change 
occurring  at  such  a  fast  pace  that  new  methods  are  needed  to  adapt  to  the 
changes.  Innovation  is  the  deliberate  planned  change  to  improve  a  system  or 
accomplisii  an  objective.  Most  cases  of  technological  transfer  are  technolog¬ 
ical  innovation.  In  operational  terms  innovation  is  base  on  a  systematic,  or¬ 
ganized  leap  into  the  unknown.  Innovation  utilizes  scientific  tools  but  it  is  as 
a  process  of  the  imagination.  However,  technology  and  technology  transfer  are 
basic  tools  of  innovation  that  can  be  used  to  help  bring  about  change. 

The  first  step  in  the  innovation  process  is  to  tap  the  full  power  of  man's 
innovativeness,  that  is  to  develop  the  creative  aspects  of  man  and  the  use  of 
imagination.  The  greatest  potential  source  of  innovation  is  probably  in  ex¬ 
ploiting  the  creative  talents  with  each  individual. 

In  summary,  technology  transfer  is  a  tool  of  the  innovative  process.  The 
innovative  process  operates  well  if  supported  by  both  imagination  and  creati¬ 
vity.  Finally  technology  transfer,  imagination,  creativity  and  innovation  en¬ 
courage  the  processes  in  accomplishing  the  change. 

B.  TECHNOLOGY  TRANSFER  PROCESS 

To  know  what  suggested  action  should  be  taken  in  the  improvement  pro¬ 
gram  through  a  technology  transfer  concept  Model,  it  is  necessary  to  under¬ 
stand  the  technology  transfer  process.  In  this  section  we  will  present  the  basic 
principles  of  the  technology  transfer  process. 

Morton  found  that  innovation  is  not  just  one  easy  or  simple  act  to  do.  Also 
it  is  not  just  a  new  discovery  or  new  understanding  of  the  new  phenomenon, 
nor  just  a  flash  of  creative  invention,  nor  just  the  development  of  a  new  prod¬ 
uct  or  manufacturing  process.  But  innovation  involves  related  creative  activity 
in  the  all  of  these  areas.  This  process  is  a  result  of  the  creative  acts,  starting 
from  the  research  stage  through  the  service,  combined  and  organized  together 
in  an  integrated  way,  provide  methods  for  accomplishing  the  primary  goal 
(Morton,  1971,  p.3). 

The  process  of  the  innovation  can  be  visualized  as  shown  in  Figure  3. 
(Goldhar,  1976,  p.  52) 
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HtCOGNITION  — —  IDEA  FORMULATION  — —  FROOLEN  SOLVING  — solution  — ^-utilization 


DIFFUSION 


Figure  3.  The  Innovation  Process. 


According  to  Goldhar.Bragaw  and  Schwartz  the  innovation,  can  be  either 
product  or  process  innovation.  For  the  purposes  of  the  improvement  or  test 
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evaluation  program,  the  innovation  would  be  predominately  a  process  inno¬ 
vation.  The  innovation  will  consist  of  several  areas  of  knowledge,  but  would 
commonly  be  concerned  with  only  one.  Even  though  primarily  concerned  with 
the  utilization  of  research  and  development  (R  and  D),  the  model  is  equally 
pertinent  to  all  aspect  of  technology  transfer. 

Technological  change  and  innovation  occur  as  a  result  of  complex  sets  of 
individual  and  organizational  risk  taking  and  decision  making.  Each  of  these 
facets  of  the  process  involves  human  beings  with  their  motivations,  percep¬ 
tions,  attitudes,  abilities,  personalities,  prior  knowledge  and  experience  which 
mold  information  seeking  and  use  characteristics.  These  -riables  should  be 
considered  when  attempting  to  improve  the  robabilit  successful  inno¬ 
vation  (Goldhar,  1976,  p.  52),  figure  4  is  an  expanded  odel  by  Goldhar, 
Bragaw  and  Schwartz  of  the  process  of  technological  innovation 
(Goldhar, 1986,  p.53). 

While  individual  steps  were  intended  primarily  for  commercial  use,  they 
are  easily  applicable  to  a  the  personnel  skill  development  as  an  individual  or 
as  a  group.  Recognition  of  potential  demand  could  be  replaced  by  recognition 
of  potential  need,  market  research  and  skill  development  activities  could  be 
replaced  by  research  potential  need,  market  development  activities  could  re¬ 
main  the  same.  Additionally,  marketing  activities  could  be  directed  toward  the 
Indonesian  Air  Force  Technician  Skill  Development  Institution,  R  &  D  activities 
leading  to  a  prototype  would  be  replaced  by  activities  leading  to  prototype, 
etc.  These  change  result  as  shown  in  Figure  3. 

This  process  described  above  is  similar  to  that  described  by  Gartner  and 
naiman  (Gartner,  1976,  p.25-26)  as  that  identified  by  the  Committee  on  Tech¬ 
nology  Transfer  and  Utilization.  The  process  is  a  little  more  specific  order  of 
performing  the  steps.  The  process  consists  of  the  following  steps  : 

1.  Collecting,  organizing  and  storing  the  results  of  research  and  develop¬ 
ment,  i.e.,  the  technology. 

2.  Publishing  and  disseminating  the  R  &  D  information. 

3.  Identifying  the  need  and  developing  the  technological  requirements  that 
need  to  be  met. 
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Figure  4.  The  expanded  innovation  process. 

4.  Matching  of  the  available  technology  with  the  specific  need  or  ultimate 
use,  with  the  aid  of  the  potential  users. 


5.  Executing  a  continuing  series  of  relevant  cost  benefit  analysis. 

6.  Defining  the  market  potential  and  other  parameters  that  should  help  to 
determine  the  potential  utilization. 

7.  Examining  the  possible  consequences  that  may  result  from  fulfilling  the 
needs  and  their  impact. 

8.  Location  the  potential  "suppliers"  who  are  able  and  available  to  translate 
the  technical  information  into  practical  reality. 

9.  Determining  the  resources  and  other  requirements  necessary  for  suppli¬ 
ers  to  produce  the  product,  service  or  process. 

10.  Associating  the  suppliers  and  users  so  they  can  agree  on  the  standards, 
characteristics  performance,  and  constraints  of  the  product,  service  or 
process. 

11.  Performing  the  adaptive  engineering  ne  .essary  to  develop  the  product 
or  service  or  to  acquire  any  missing  elements. 

12.  Establishing  a  business  or  implementation  plan  to  determine  production 
and  operation  cost. 

13.  Acquiring  the  necessary  financing. 

14.  Creating  a  marketing  plan,  production  of  the  product,  service  or  process 
and  implementation. 

Professor  Everet  M.  Rogers  developed  a  Paradigm  similar  as  shown  in 
Figure  5,  which  illustrates  factors  known  to  affect  the  adoption  of  new  technol¬ 
ogy.  Rogers  divided  the  environment  for  innovation  into  adopter  character¬ 
istics,  elements  of  the  situation,  nature  of  the  technology,  form  and  reliability 
of  information  sources,  and  the  outcome  of  actual  trials  (Hough,  1975,  p. 
58-59).  These  are  related  to  the  central  process  of  awareness,  interest,  evalu¬ 
ation,  trial  and  adoption. 

As  determined  by  analysis  of  the  preceding  models  and  processes,  the 
technology  transfer  process  is  mainly  a  people  process  set  in  an  organization. 
Therefore,  many  of  the  concepts  and  findings  of  human  behavior  and  organ¬ 
ization  research  can  be  used  to  understand  technology  transfer  and  innovative 
behavior.  Succeeding  sections  will  discuss  the  literature  related  to  these 
findings  as  applied  to  the  Indonesia  Air  Force  Maintenance  Technician  Skill 
Development  Program. 
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C.  AIDS  TO  TECHNOLOGY  TRANSFER  AND  INNOVATION 

The  purpose  of  this  section  is  to  identify  some  factors  that  may  be  used 
as  an  aid  in  technology  transfer  and  as  the  tool  of  innovation. 

Schwartz  (1975,  p.  8)  indicated  that  once  an  organization  elects  an  inno¬ 
vative  strategy,  it  must: 

1.  Make  timely  resource  allocations  to  exploit  opportunities  or  respond  to 
threats. 

2.  Be  selective  so  limited  resources  are  appropriately  invested. 

3.  Encourage  risk-taking  among  employees  who  may  be  "risk  averse." 

4.  Distribute  risks  so  they  can  be  managed  and  are  at  acceptable  levels  for 
each  participant. 

Boettinger  (1970,  p.  4-14)  presents  an  interesting  idea.  He  plots  the  re¬ 
lationship  between  effectiveness  and  human  tension,  Figure  6a.  It  is  interesting 
that  some  amount  of  tension  seems  desirable.  An  increase  in  tension  beyond 
that  which  is  optimum  for  an  individual  will  result  in  decreased  effectiveness. 
He  likewise  plots  effectiveness  against  technological  capability,  (see  figure  6b). 
This  curve  plots  effectiveness  versus  the  technology  used.  Like  the  previous 
curve,  effectiveness  decreases  beyond  an  optimum  value.  As  an 
illustration, digging  the  Suez  canal  with  spades  would  be  represented  at  point 

D,  whereas,  using  a  bulldozer  to  cultivate  the  garden  could  be  at  point  F.  If  two 
curves  are  combined,  it  will  create  three  dimensional  relationship,  as  shown 
in  Figure  6c, 

The  inverted  bowl's  surface  represents  the  possible  states  of  combination. 
Both  relationships  must  be  controlled  by  management  or  supervision  if  overall 
optimal  effectiveness,  the  top  of  the  inverted  bowl,  is  desired.  Poor  techno¬ 
logical  capability  can  be  compensated  for  to  some  extent,  with  good  leader¬ 
ship  and  poor  leadership  with  superb  technology.  But  peak  performance  can 
never  be  achieved  without  peaks  in  both  domains,  the  human  and  technical. 

Myers  (1965, p.  91-96)  feels  that  innovation  requires  long  term  planning 
which  in  turn  requires  the  self  discipline  of  delayed  gratification.  He  also  feels 
that  the  rate  and  quality  of  innovation  depend  on  the  interaction  of  three 
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management  groups  :  lower  management,  middle  management  and  top  man¬ 
agement.  Each  management  level  must  be  willing  to  innovate.  "Somebody 
must  continually  push  the  innovation  process  against  hostilities  and  inertia." 
Since  innovation  flourishes  in  an  atmosphere  of  anticipation  of  innovation,  an 
innovative  climate  is  desirable  and  necessary. 

Gold  (1975, p.  24-27)  states  that  technological  development  programs  offer 
five  primary  benefits  : 

1.  Attain  competitive  advantages  through  new  or  better  product  or  proc¬ 
esses. 

2.  Obtain  knowledge  which  can  itself  be  sold  advantageously. 

3.  Keep  up  with,  or  avoid  injurious  lags  behind  competitors. 

4.  Minimize  prospective  disadvantages. 

5.  Provide  the  image  of  highly  progressive  management. 

She  presented  the  following  table  to  compare  five  important  character¬ 
istics  for  alternative  strategies  in  achieving  the  above  five  benefits. 


Table  1.  SELECTED  CHARACTERISTIC  OF  ALTERNATIVE  STRATEGIES  FOR 
ADVANCING  TECHNOLOGY 


Alterna¬ 

tives 

Develop¬ 
ment  Cost 

Success 

Probabil¬ 

ity 

Time  to 
Fruition 

Likely  Re¬ 
wards 

Associ¬ 
ated  Dis¬ 
ruptions 

Evolution¬ 
ary  im¬ 
provements 

Low 

High 

short 

Small 

Small 

Licensing 

Low 

High 

Short 

Moderate 

Small/ 

Large 

Scale  In¬ 
creases 

Moderate 

Moderate 

Moderate 

Moderate 

Small 

Major  Ad¬ 
vances 

High 

Low 

Long 

Large 

Large 

Gartner  and  Naiman  (1976,  p.  25  )  identify  some  suggestions  of  the  re¬ 
quirement  for  successful  technology  transfer,  in  certain  industrial  cases.  They 
lists  these  requirement  such  as  : 
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Figure  6.  Relationship  Effectiveness, Human  Tension  &  Technology  Capacity 


1.  The  setting  of  specific  and  consistent  goals  and  policies  among  parties 
involved  in  the  transfer. 
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2.  The  adherence  to  specific  criteria  developed  for  technology  transfer. 

3.  The  development  of  a  formal  structure  to  bring  the  goals  to  fruition. 

4.  The  elimination  and  minimization  of  barriers  at  the  three  levels  of  envi¬ 
ronment.  (general  system,  subsystem  and  elements). 

5.  The  designation  and  existence  of  an  individual(s)  to  oversee  and  coordi¬ 
nate  the  transfer  process. 

Bright  (1953,  p.  55)  feels  that  a  diversity  of  talents  and  mental  attributes 
is  needed  in  an  organization  in  order  to  achieve  technology  transfer. 

We  must  also  emphasize  the  necessity  for  diversity  of  talents,  training  and 
attributes  of  mind  in  those  working  cooperatively  toward  a  complex  technology 
objective.  I  should  like  to  say  a  word  or  two  about  the  significance  of  mental 
attributes.  If  we  take  a  cross  section  of  productive  research  workers,  perhaps 
by  studying  the  authors  of  articles  in  the  better  journals,  we  find  at  least  five 
kinds  of  minds  : 

1.  The  promotion  or  creative 

2.  The  critical  and  analytical 

3.  the  cumulative  and  inductive 

4.  The  cumulative  and  descriptive 

5.  The  meticulous  and  the  routine  industrious. 

History  has  shown  that  all  these  mental  attributes  have  important  roles  to 
play  in  the  birth  and  steady  growth  of  the  all  branches  of  science  and  tech¬ 
nology  and  we  would  be  guilty  of  intellectual  snobbery  if  we  discounted  any 
one  of  them." 

Miller  (1970,  p.  54-55)  feels  that  to  develop  a  capacity  to  encourage  change 
it  is  first  necessary  to  concentrate  on  how  to  manage.  Management  training 
and  skill  development  should  include  the  following  : 

1.  The  manager's  functions  -  planning,  organizing,  leading,  controlling  and 
innovating. 

2.  Managing  of  work  -  methods  analysis  work  standards  systems,  work 
schedules  and  setting  performance  standards. 

3.  Managing  the  worker  -selecting,  training,  disciplining,  evaluating,  etc. 


25 


After  improving  the  managerial  skills,  it  is  necessary  to  develop  a  greater 
understanding  of  the  innovation  process  such  as  : 

•  Principle  and  techniques  of  creative  thinking  -  how  to  generate  more  and 
better  innovative  ideas. 

•  Learning  the  manager's  role  in  innovating  -  developing  proposals  for  in¬ 
novations,  facilitating  innovations  proposed  by  others,  how  to  evaluate 
the  potential  of  an  innovation,  techniques  for  implementing  an  innovation 
and  development  program. 

The  manager  needs  sensitivity  and  skill  in  handling  of  the  human  -  change 
problems,  resistance  to  change,  facilitating  adjustment  to  change. 

In  further  reading,  Miller  feels  that  communications  are  important  in  facili¬ 
tating  change.  This  communication  should  include  : 

1.  Announcing  plans  for  developing  the  innovation. 

2.  Keeping  people  informed  of  the  change  -  including  reasons. 

3.  Maintaining  effective  communications  barriers  after  the  change. 

4.  Using  communications  to  facilitate  individual  and  group  adjustment  to  the 
change  as  it  continues  in  operation. 

Another  important  additional  skill  the  manager  should  develop  is  creating 
attitudes  among  subordinates  that  view  change  as  a  positive  phenomenon. 

All  of  the  points  made  by  Miller  are  very  important  in  a  technician  skill 
development  organization.  Most  of  civilian  and  military  managers  have  come 
up  through  the  ranks.  Consequently,  they  are  almost  exclusively  trained  as 
engineers  or  scientists.  They  may  have  had  some  training  as  supervisors  and 
managers.  But  it  is  the  author's  opinion  that  most  are  still  technically  oriented 
at  their  heart.  Training  in  all  of  the  above  areas  should  be  mandatory.  Proba¬ 
bly  the  area  most  lacking  in  that  of  creative  thinking  and  management  of  in¬ 
novation. 

It  is  of  vital  importance  for  managers  to  become  leaders  of  change.  This 
statement  is  supported  by  Miller,  "It  is  clear  then  that  the  starting  point  of  the 
innovation  process  is  to  tap  the  full  power  of  man's  innovativeness,  that  is,  to 
develop  the  creative  aspects  of  man-the  use  of  imagination"  (Miller,  1970 

P-86). 


26 


A  program  that  could  result  in  more  innovation  would  include  : 

1.  Overcoming  the  forces  inhibiting  creative  decision  making. 

2.  Principles  of  creative  decision  making. 

3.  Techniques  for  generating  creative  decision  making  processes. 

4.  Determining  the  innovation  potential  of  an  idea. 

5.  Gaining  acceptance  of  ideas  as  a  basis  for  decision. 

There  are  four  ingredients  a  manager  must  have  to  be  innovative  :  (1) 
Creative  ability,  (2)  skill  in  evaluating  ideas,  (3)  the  ability  to  concretize  the 
proposal  for  innovation  and  (4)  the  ability  to  prepare  the  program  for  imple¬ 
menting  the  innovation  program  and  overcoming  the  obstacles  to  change. 

Miller  refers  to  Watson  and  Glasser  who  suggest  that  the  following  steps 
should  be  considered  in  making  a  change  : 

1.  Make  clear  the  needs  for  change  and  provide  a  climate  to  identify  such 
needs. 

2.  Encourage  group  participation  in  clarifying  and  expanding  these  needs. 

3.  State  the  objectives  to  be  achieved. 

4.  Establishing  broad  guidelines  for  achieving  the  objectives. 

5.  Leave  the  details  of  change  planning  to  the  parts  of  the  organization  that 
will  be  affected  by  the  change  and  must  implement  the  plan. 

6.  Communicate  the  benefit  expected  as  result  of  successful  change. 

7.  Materialize  the  benefits  or  rewards  ;  i.e.,  keep  promises. 

Cox  (1976,  p.  29  -32)  suggests  that  successful  innovation  is  a  people 
process  and  depends  on  the  top  management  and  secondly  on  an  entrepre¬ 
neur.  He  feels,  as  many  others  do,  that  innovation  depends  on  the  people  an 
organization  employs,  the  environment  in  which  they  operate  and  their  ability 
to  plan  and  implement  those  plans  to  meet  the  organization's  goal  and  strate¬ 
gies. 

Jervis,  using  data  collected  during  project  SAPPHO  studied  the  difference 
between  success  and  failure  in  70  innovations.  The  results  show  little  support 
for  the  "Product  Champion"  but  do  suggest  that  the  power,  commitment,  and 
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experience  of  the  Innovation  Managers  are  crucial  factors  (Jervis,  1975, 
p.15-25). 

The  study  indicated  that  successful  innovations  could  be  distinguished 
from  unsuccessful  innovations  by  superior  performance  in  five  areas  : 

1.  Strength  of  management  and  characteristics  of  managers. 

2.  Understanding  user  needs. 

3.  Marketing  and  sales  performance. 

4.  Efficiency  of  development. 

5.  Effectiveness  of  communications. 

Additionally,  it  was  found  that  diversity  of  experience  characterized  man¬ 
agers  of  successful  innovation  projects.  In  these  cases,  user  needs  would  then 
be  the  kind  and  quality  of  tests  and  techniques  that  are  needed. 

Globe,  Levy,  and  Schwartz  studied  the  Ten  "outstanding"  innovations  to 
determine  what  events  and  factors  played  key  roles  in  the  innovation  process 
(Globe,  1973,  p.8-15).  They  studied  21  factors  as  to  their  degree  of  importance 
to  each  of  the  decisive  events  of  the  innovations.  The  factors  were  related  to: 

1.  Various  motivational  influences. 

2.  Actions  taken  consciously. 

3.  Management  involvement 

4.  Peer  group  forces  on  the  R  &  D  scientists. 

5.  Circumstances  that  are  usually  unplanned  or  accidental. 

6.  External  factors  that  form  the  general  environment  within  which  the  inno¬ 
vative  process  takes  place. 

Table  2  presents  the  percentage  of  all  decisive  events  for  which  that  factor 
was  judged  moderately  or  highly  important.  Ranking  first  is  Recognition  of 
Need.  The  external  factors,  in  general,  rank  toward  the  bottom. 

The  technical  entrepreneur  was  also  a  "characteristic"  important  in  nine 
of  the  ten  innovations.  This  is  the  strongest  conclusion  that  emerged  from  the 
study.  If  any  suggestion  was  to  be  made  as  to  what  should  be  done  to  promote 
innovation,  it  would  be  to  find  technical  entrepreneurs.  Early  recognition  of  the 
need  appeared  in  nine  of  the  innovations.  This  confirms  the  high  rating  for  the 
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Table  2.  PERCENTAGE  OF  DECISIVE  EVENTS  RATE 


Factors 


Recognition  of  technical  Opportunity 


Recognition  of  the  Need 


Internal  R  &  D  Management 


Management  Venture  Decision 


Availability  of  funding 


Technical  Entrepreneur 


In-house  Colleagues 


Prior  demonstration  of  Feasibility 


Patent/License  Considerations 


Recognition  of  Scientific  Opportunity 


Technology  confluence 


Technological  Gatekeeper 


Technology  Interest  Group 


Competitive  Pressures 


External  Direction  to  R  &  D  Person¬ 
nel 


General  Economic  Factors 


Health  and  Environmental  Factors 


Serendipity 


Formal  Market  Analysis 


Political  Factors 


Social  Factors 


Percentage  of  Decisive 
Event 


corresponding  factor  in  the  analysis  of  the  decisive  events,  and  substantiates 
the  importance  attributed  to  "market  pull"  in  other  studies. 

Enough  funding  emerges  as  an  important  consideration,  both  from  the 
study  of  the  decisive  events.  Seven  of  the  innovations  had  government  sup¬ 
port,  although  this  support  was  limited  for  one  of  them.  Furthermore,  where 


all  sources  of  funds  were  considered,  availability  of  funding  ranked  near  the 
top. 

The  situation  with  respect  to  confluence  of  technology  was  especially  in¬ 
teresting.  An  unplanned  confluence  of  technology  influences  to  six  of  the  in¬ 
novations.  But  confluence  of  technology  was  present  for  the  other  five 
innovation  as  well,  although  it  came  about  from  deliberate  planning  rather 
than  accident.  For  three  innovations  of  improved  grains,  technology  conflu¬ 
ence  occurred  because  agricultural  sciences  itself  is  an  interdisciplinary  field, 
and  long  been  supported  on  that  basis.  The  remaining  innovation,  made  use 
of  a  deliberately  forr  d  interdisciplinary  team.  Technology  also  ranks  near  the 
middle  as  a  factor  influencing  the  decisive  events.  The  lesson  to  be  learned 
here  is  that  the  benefits  of  technology  confluence  should  not  be  left  to  acci¬ 
dent,  but  should  be  promoted  through  deliberate  interdisciplinary  research. 

Much  of  the  literature  indicates  the  importance  of  the  innovator's  envi¬ 
ronment.  Goldhar,  Bragaw  and  Schwartz  (Goldhar,  1976,  pp.  51-60)  felt  that 
there  are  at  least  six  identifiable  characteristics  of  environments  which  are 
conducive  to  technological  innovation  : 

1.  Easy  access  to  information. 

2.  Free  ,'.ow  of  information  both  in  and  out  of  the  organization. 

3.  Rewards  for  sharing,  seeking,  and  utilizing  "new"  informatics. 

4.  Reward  for  risk  taking. 

5.  Reward  for  accepting  and  adapting  to  change. 

6.  Encouragement  of  mobility  and  interpersonal  contacts. 

Cook  (1974,  p.  540),  in  discussing  technology  transfer  in  partially  devel¬ 
oped  countries,  identified  the  six  elements  that  are  essential  for  successful 
technology  transfer.  Five  that  would  be  pertinent  to  the  Indonesian  Air  Force 
Skill  Development  Organization  are  listed  below  : 

1.  The  transfer  of  knowledge  and  know  -  how 

2.  Availability  of  all  the  needed  equipment  and  starting  materials. 

3.  A  real  felt  need,  a  conviction  that  the  transfer  must  succeed. 
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4.  An  environment  -  political  encouragement,  legal,  economic,  cultural  and 
social  -  of  positive  encouragement,  a  willingness  to  cut  through  man  made 
barriers. 

5.  Taking  full  advantage  of  all  beneficial  local  factors  raw  materials,  people, 
location, etc.. 

Jolly  (  1975,  p.  148-166)  made  a  study  of  the  technology  transfer  capability 
of  the  eleven  organizations  with  the  objective  of  attempting  to  measure  the 
differences  in  each  performance  between  the  organizations  that  accept  tech¬ 
nology  movement  and  utilization  as  a  diffusion  process  as  contrasted  to  or¬ 
ganizations  that  make  a  purposive, conscious  effort  to  communicate  and  utilize 
knowledge.  A  modified  model  of  the  Delphi  process  was  utilized  to  arrive  at 
the  nine  factors  described  below: 

1.  Documentation 

2.  Distribution 

3.  Organization 

4.  Project  Selection 

5.  Willingness 

6.  Caoability  of  Receiver 

7.  Linkers 

8.  Credibility 

9.  Rewards. 

Several  of  the  factors  are  similar  to  those  appearing  in  the  Distillation. 
However,  the  most  important  one  added  is  the  "linker."  The  combination  of 
two  "summaries"  essentially  encompasses  most  of  the  salient  factors  affecting 
innovation. 

D.  THE  BARRIERS  TO  TECHNOLOGY  TRANSFER 

As  already  mentioned,  technology  transfer  is  a  process  of  change  or  the 
adoption  of  a  new  concept  or  behavior.  It  is  quite  obvious  that  change  is  the 
way  of  life.  !n  this  case  the  barriers  or  handicaps  are  also  a  way  of  life.  The 
only  method  by  which  a  successful  change  effort  can  exist  is  to  overcome  the 
barriers  to  it  and  provide  proven  organizational  situations  and  conditions  to 
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enhance  it.  The  middle  manager,  in  particular  must  understand  the  organiza¬ 
tional  barriers  to  the  change.  This  section  discusses  some  literature  issues 
concerning  organizational  and  behavioral  barriers. 

In  general  the  technology  transfer  environment  consists  of  three  major 
systems  : 

1.  The  General  System  (total  organization) 

2.  The  Subsystems  (department  or  Division) 

3.  The  Elements  (people  in  departments  directly  involved  in  technology 

transfer.) 

Technology  transfer  can  be  initiated  at  any  level  if  the  goals  are  mutually 
consistent.  If  the  goals  are  diverse,  technology  transfer  will  seldom  be  initi¬ 
ated.  When  the  goals  are  mutually  acceptable,  goal  directed  behavior  is 
started.  In  most  cases  specific  barriers  that  may  prevent  transfer  activity  within 
the  system  are  : 

1.  Within  the  General  System 

•  No  formal  transfer  policies 

•  Limited  funds  or  cost  barriers 

•  Time  horizon  conflicts 

•  Infringement  problems 

2.  Between  Subsystems 

•  Inertia  barrier 

•  Lack  of  an  incentive  structure 

•  cost  barriers 

•  Communication  and  information  barrier 

•  Time  barriers 

•  Geographic  distance 

•  Non  existent  transfer  management  structure 

•  Technology  barriers 

3.  Between  Elements 

•  Lack  of  incentive  structure 

•  high  risk  of  being  blamed  for  failure 
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•  Insecurity  of  retaining  job  if  not  successful 

•  Mutual  disrespect 

•  Unique  requirement  of  each  subsystem 

•  Updating  of  technology  needs 

•  Time  barriers 

•  Lack  of  transfer  organization  managers 

Mock  (  1974,  p.303)  examined  the  nature  of  existing  problems.  He  listed 
26  barriers  to  innovation  ,  and  eleven  of  them  seem  equally  important  to  a 
maintenance  technician  development  environment  : 

1.  The  problem  has  constantly  changing  boundary  conditions. 

2.  The  criteria  against  which  we  can  measure  a  successful  solution  may 
change  while  we  are  still  working  on  the  problem. 

3.  Solutions  to  many  of  the  problems  are  exceedingly  expensive. 

4.  There  is  a  lack  of  consensus  of  goals  and  priorities. 

5.  There  is  an  inherent  dilemma  in  our  political  process  with  its  emphasis 
on  short  range  planning. 

6.  The  highly  fragmented  nature  of  the  public  technology  market. 

7.  A  general  lack  of  communications  and  effective  working  relationships  be¬ 
tween  those  groups  which  are  generating  new  science  and  technology 
and  the  potential  users. 

8.  Lack  of  sufficient  funds. 

9.  Lack  of  personnel. 

10.  Lack  of  interest  in  the  science  and  application  of  new  media. 

11.  Lack  of  incentives  for  innovation  or  creativity. 

Bright  (1964,  p.  133)  makes  five  observations  about  the  resistance  to 
technological  innovations  : 

1.  The  resistance  will  be  somewhat  in  proportion  to  the  extent  to  which  in¬ 
stitutions  and  individuals  are  threatened. 

2.  Resistance  is  lessened  if  only  slight  change  in  behavior  on  the  part  indi¬ 
viduals,  institutions,  and  organizations  is  demanded. 

3.  Innovations  encounter  less  resistance  in  a  firm,  industry,  or  society  where 
managers  and  workers  are  accustomed  to  frequent  change  in  the  techni¬ 
cal  environment. 
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4.  Those  advocating  innovation  often  tend  to  be  overly  optimistic  as  to  the 
time  and  feasibility  of  accomplishment,  although  not  necessarily  as  to  the 
ultimate  impact  on  their  concept. 

5.  Resistance  is  aggravated  or  encouraged  if  the  innovator  is  sarcastic, 
contemptuous  or  insulting  in  ins  reference  to  this  advocates. 

Thompson  (1965,  p.  1-20  )  discusses  the  characteristics  found  in  the  bu¬ 
reaucratic  organizations  which  serve  as  barriers  to  innovation  : 

1.  The  organization  often  is  monocratic.  There  is  only  a  single  point  or 
source  of  legitimacy. 

2.  Control  overall  resources  is  centralized. 

3.  Conflict  is  not  legitimized  and  this  depresses  creativity. 

4.  It  covers  extrinsic  rewards  of  money,  power,  and  status,  rather  than  to 
improve  personnel  skills  capability  and  creating  a  new  concept. 

5.  The  reward  structure  places  a  high  value  on  compliance  and  conformity. 

6.  In  a  monocratic  organization,  there  is  veto  but  no  appeal,  such  an  organ¬ 
ization  may  allow  new  ideas  to  be  generated,  but  in  apt  to  veto  them. 

7.  The  characteristic  psychological  state  in  a  bureaucratic  organization  is 
one  of  anxiety  and  chronic  dissatisfaction,  this  creates  conservative  ori¬ 
entation  in  innovation  and  is  perceived  as  threatening. 

8.  Bureaucratic  organizations  are  staffed  primarily  with  "desk  classes"  and 
only  minimally  by  professionals. 

9.  In  such  organizations,  where  praise  and  blame  attach  to  jurisdictions,  one 
feels  that  he  can  only  fail  once. 

Mostly  in  a  military-civilian  professional  organizatior  'jgitimate  conflict 
does  exist.  However,  it  may  not  be  as  high  a  magnitude  as  required  for  inno¬ 
vation.  The  problem  is  caused  by  Civil  Service  Regulations  and  funding  re¬ 
strictions  limiting  supervisors  flexibility  in  overcoming  the  obsolescence. 

Jervis  and  Sinclair  (1974,  p.1 41 )  suggested  some  barriers  to  horizontal 
transfer  of  technology  across  mission  lines  : 

1.  Institutional  barriers  to  information  flow  in  the  aerospace/weapon  system 
industry. 

2.  Low  rate  of  technological  mobility  from  the  aerospace/weapon  system  in¬ 
dustry  to  the  commercial  sector. 

3.  Low  value  placed  on  the  transfer  function  by  scientific  and  technological 
personnel  engaged  in  Federally  sponsored  R  &  D. 
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4.  Political  attitude  of  institutions  for  transfer. 

5.  Security  restrictions. 

6.  Poor  methods  of  information  retrieval  and  evaluation. 

7.  Poor  understanding  of  the  transfer  process. 

8.  The  power  structure  of  agencies  themselves. 

Miller  (1970,  p.168)  identified  four  groups  typically  involved  in  change  : 
Employees,  staff  specialists,  managers,  and  first  line  supervisors.  The  general 
form  resistance  or  barrier  takes  is  an  expressions  of  hostility  which  could  be 
seen  as  aggression  against  the  administrator  or  the  change  itself.  Some  ex¬ 
pressions  of  resistance  are  found  in  all  four  groups.  A  significant  human  bar¬ 
rier  to  successful  innovation  sometime  arises  in  the  form  of  resistance  of 
managers.  In  most  cases  the  forms  of  resistance  found  in  a  manager  are  : 

1.  The  negative  view  :  One  of  the  most  common  forms  of  resistance  found  in 
managers. 

2.  Unconscious  dissension  :  An  organization  man  type  of  unquestioning  ac¬ 
ceptance  but  with  buried  doubts  or  misgivings. 

3.  Apathy  and  indifference  :  A  manager  sees  his  role  as  merely  implement¬ 
ing  whatever  changes  are  presented  to  him  by  top  management. 

4.  Free  translation  :  A  manager  bends  a  change  into  his  own  purposes  and 
ideas  without  regard  to  the  overall  plan  of  top  management. 

5.  Managers  can  cause  resistance  by  :  (a)  the  pet  project  attitude  -  push 
tactics  on  the  part  of  the  people  who  will  be  taking  part  in  the  change  or, 
(b)  the  authorization  approach  -  summarily  demanding  instruction  of 
change  into  an  organization  without  proper  ground  work. 

In  the  case  of  staff  specialists  it  is  most  likely  that  the  form  of  resistance 
will  be  expressed  by  enacting  barriers  to  the  ideas  of  others  regarding  the 
change.  Sometimes,  the  staff  specialists  bring  certain  blind  spots  to  their  work 
that  will  get  them  into  trouble  when  they  help  initiate  change  with  operating 
people.  That  is,  he  cannot  see  that  his  change  is  not  perfect  and  could  be 
made  better. 

Watson  (1975,  p.  15)  lists  the  three  barriers: 

1.  Laziness 

2.  Inability  to  perceive  opportunities 
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3.  The  attitude  or  belief  that  one  is  incapable  of  becoming  creative 

Finally  Pearson  and  Rickards  (1974,  p.  67)  discuss  two  problems  which  are 
supposed  to  be  the  cause  of  barriers  to  the  successful  utilization  of  science 
and  technology  namely  : 

1.  The  Not-lnvented-  Here  (N.I.H)  syndrome,  which  affects  the  matching  of 
the  solutions  to  the  problem. 

2.  Communications  problems  between  those  with  the  knowledge  and  those 
who  may  be  able  to  put  the  knowledge  to  use.  This  barrier  is  often  due 
to  the  inability  to  communicate  in  common  language  understood  by  both. 

Almost  everyone  knows  about  the  N.I.H  syndrome.  However,  the  barrier 
caused  by  the  lack  of  the  communication  in  pical  langua  is  not  as  widely 
considered.  Each  side's  ideas  are  rejected  because  the  other  doesn't  want  to 
know  or  is  afraid  to  show  his  lack  of  knowledge  by  asking. 

There  has  been  much  literature  published  related  to  barriers  to  technol¬ 
ogy  transfer  or  innovation.  This  section  does  not  discuss  all  of  it  but,  it  is  rep¬ 
resentative  and  provides  a  good  base  for  middle  managers  ,  linkers  and 
innovators  who  are  interested  in  this  subject.  It  is  necessary  to  have  a  know¬ 
ledge  of  the  barriers  before  taking  any  action  in  order  to  be  able  to  handle  the 
situation  ,i.e.,if  the  barriers  to  the  change  really  happen. 

E.  THE  ROLE  OF  THE  LINKER/INNOVATOR 

In  this  section  some  of  literature  of  the  ro  of  the  linker/  innovator  the 
technology  transfer  process  are  discussed.  Conceptually,  the  role  of  the 
linker/innovator  is  to  interact  with  the  consumer  or  user  of  the  technology  and 
the  source  of  the  technology.  According  to  Classen  (1971,  p.8)  the  linker  was 
identified  as  "an  individual  who  through  his  own  initiation  seeks  out  scientific 
knowledge  and  the  individual  or  the  organizations  who  put  it  to  use.  In  es¬ 
sence  the  linker  is  the  catalyst  who  can  translate  the  needs  of  the  consumer 
into  stated  problems  which  are  potential  candidates  for  application  of  the  new 
concept  of  technology. 

Creighton,  Jolly  and  Denning  in  1971  developed  and  applied  an  instru¬ 
ment  to  identify  and  isolate  those  individuals  whom  they  classed  as  a  linker. 
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They  structured  the  topology  of  the  linking  roles  of  the  leader  (gatekeeper, 
opinion  leader),  early  adopter  of  an  innovation  or  Innovator,  and  early  knower 
of  innovation.  Their  self-assessment  tools  consists  of  18  multiple-choice  ques¬ 
tion,  each  with  five  responses.  A  Value  of  one  through  five  points  was  assigned 
to  each  possible  response.  The  value  of  five  was  given  to  the  answer  which 
identified  the  strongest  positive  linker  attribute  as  indicated  by  prior  research. 
A  value  of  one  was  given  the  response  indicative  of  the  strongest  non-linker 
or  stabilizer  attribute.  The  sum  of  the  scores  for  all  questions  of  the  instrument 
was  calculated.  This  composite  score  served  as  the  means  of  classifying  indi¬ 
viduals  in  an  appropriate  category. 

Creighton,  Jolly  and  Denning  divided  the  respondents  to  the  instrument 
into  five  categories  using  the  mean,  positive  and  negative  first  and  second 
standard  deviations  as  break-points.  The  individuals  whose  composite  score 
was  greater  than  two  standard  deviations  above  the  mean  were  classified  as 
linkers.  The  individuals  whose  composite  score  between  one  and  two  stand¬ 
ard  deviations  above  the  mean  ware  classified  as  a  potential  linkers.  The  in¬ 
dividuals  whose  composite  score  was  between  one  standard  deviation  above 
the  mean  and  one  standard  deviation  below  the  mean  were  classified  as  non¬ 
discriminating  majority.  The  individuals  whose  composite  score  was  between 
one  and  two  standard  deviations  below  the  mean  were  classified  as  potential 
stabilizers.  And  finally  the  individuals  whose  composite  score  fell  beyond  two 
standard  deviations  beyond  the  two  standard  deviations  below  the  mean  were 
classified  as  the  stabilizers.  This  relationship  is  visualized  by  figure  7. 

Rogers  and  Shoemaker  (1969  p.174)  developed  a  model  of  adopter  cat¬ 
egorization  on  the  basis  of  innovativeness.  They  hypothesized  that  a  large 
population  would,  when  ranked  by  the  measure  of  average  time  to  adopt  a  new 
idea  ,  concept  or  method,  form  a  continuum  which  would  be  normally  distrib¬ 
uted.  They  classified  the  group  falling  more  than  two  standard  deviations  be¬ 
low  the  mean  as  innovators,  the  group  between  one  and  two  standard 
deviations  below  the  mean  as  early  adopters,  the  group  between  the  mean  and 
one  standard  deviation  below  the  mean  as  early  majority,  the  group  between 
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Figure  7.  Linker-Stabilizer  Categorization. 
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the  mean  and  one  standard  above  the  mean  as  late  majority,  and  the  group 
above  one  standard  deviation  above  mean  as  laggards.  This  relationship  is 
shown  in  Figure  8. 

The  following  discussed  the  application  and  analysis  of  the  response.  The 
breakpoints  for  classification  were  changed  from  two  standard  deviations  to 
1.83  standard  deviation  and  from  one  standard  deviation  to  0.93  standard  de¬ 
viations.  This  method  of  the  classification  tended  to  create  groups  which  were 
more  indicative  of  the  sample  distribution  than  the  arbitrary  method  base 
upon  the  assumptions  of  normally.  The  "linker"  is  identified  as  the  interme¬ 
diary  between  the  source  of  knowledge  and  the  individuals  put  in  to  use. 
While  the  "innovator"  is  essentially  different  type  of  individual.  This  does  not 
mean  that  it  is  entirely  different,  but  only  in  certain  degree  the  characteristic 
of  both  of  them  were  different.  In  general  they  are  similar.  The  innovator  is 
distinguished  from  the  linker  as  being  that  individual  who  possesses  the  in¬ 
herent  capability  to  recognize  a  problem  or  needs,  and  through  the  new  ap¬ 
plication  of  existing  knowledge  can  effect  and  create  a  better  solution.  The 
diagram  of  the  hypothesized  relationship  of  these  two  categories  of  the  indi¬ 
viduals  relative  to  the  total  population  is  shown  in  Figure  9. 

As  shown  in  the  figure  9,  there  will  be  grouping  of  individuals  who  pos¬ 
sess  a  high  degree  of  linking  characteristics,  a  group  which  will  possess  a  high 
degree  of  innovative  characteristics  and  a  group  which  will  possess  a  high 
degree  of  both  characteristics,  all  as  differentiated  from  the  majority  popu¬ 
lation.  This  concept  of  the  two  categories  of  individuals  who  though  closely 
related  were  distinct  onto  themselves  suggested  that  the  method  of  differen¬ 
tiating  between  the  two  would  contribute  to  a  better  understanding  of  the  total 
technology  transfer  process. 

Creighton, Jolly  and  Denning  developed  the  professional  preference  cen¬ 
sus  (PPC)  for  identifying  the  linker  from  the  total  population.  The  PPC  Was  very 
successful  in  identifying  persons  who  had  strong  linker  traits  each  time  it  was 
used.  The  intent  of  this  research  was  to  develop  a  method  of  identifying  the 
innovator  and  incorporate  it  with  an  appropriate  segment  of  the  instrument 
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Figure  8.  Adopter  Categorization  On  The  Basis  Of  Innovativeness. 


developed  by  Creighton,  Jolly  and  Denning.  The  complete  data  concerning  the 
PPC  is  shown  in  Appendix  A,  (p.60). 
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Figure  9.  The  Hypothesized  Relationship  of  Innovators  and  Linkers. 

F.  DIFFUSION  OF  INNOVATION 

After  identifying  the  issues  concerning  the  concept,  aid.  barriers  and  the 
Linker  of  the  technology  transfer  it  necessary  to  know  what  effects  the  diffusion 
of  innovation.  Everett  M.  Rogers  (1983  p.  34)  defined  that  the  diffusion  is  a 
process  by  which  an  innovation  is  communicated  through  certain  channels 
over  time  among  the  members  of  the  a  social  system.  He  also  identified  that 
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diffue  jn  is  a  special  type  of  communication  concerned  with  the  spread  of 
messages  that  are  new  ideas.  Communication  is  a  process  in  which  partic¬ 
ipants  create  and  share  information  with  one  another  in  order  to  reach  a  mu¬ 
tual  understanding.  The  degree  of  uncertainty  is  an  important  factor  and 
should  be  considered  (although  this  problem  can  be  reduced  by  an  individual 
obtaining  information).  Information  includes  a  difference  in  matter-energy  that 
affects  uncertainty  in  a  situation  where  the  choices  exist  among  a  set  of  alter¬ 
natives.  By  definition  we  can  see  that  diffusion  consists  of  four  major  elements 
such  as  :  (1)  innovation,  (2)  the  communication  channel,  (3)  overtime,  (4)  in  a 
social  system.  An  innovation  is  an  idea,  practice,  or  obiect  perceived  as  new 
by  an  individual  or  other  unit  of  adoption. 

Technology  is  also  a  design  for  instrumental  action  that  reduces  the  un¬ 
certainty  cause-effect  relationships  involved  in  achieving  a  desired  outcome. 
In  most  cases  the  technology  consists  of  two  major  components  :  ( 1 )  hardware, 
consisting  of  the  tool  that  embodies  the  technology  as  material  or  physical 
object,  and  (2)  software,  consisting  of  the  Knowledge  base  for  the  lead.  The 
dilemma  of  the  technological  innovation  also  creates  another  kind  of  kind  of 
uncertainty  because  of  its  newness  to  the  individual,  and  motivates  them  to 
seek  the  new  information.  Rogers  called  this  term  innovation  evaluation  infor¬ 
mation.  In  general  there  are  five  attributes  of  innovation  :  (1)  relative  advan¬ 
tage,  (2)  compatibility  ,  (3)  complexity,  (4)  trialability,  and  (5)  observability. 

A  communication  channel  is  the  means  by  which  messages  get  from  one 
individual  to  another.  Mass  media  channels  are  more  effective  in  creating 
knowledge  of  innovations,  whereas  interpersonal  channels  are  more  effective 
in  forming  and  changing  attitudes  toward  the  new  idea. 

Time  is  involved  in  diffusion  in  the  innovation-decision  method  process, 
innovativeness,  and  an  innovation's  rate  of  adoption.  Conceptually  there  are 
five  steps  in  the  innovation-decision  process  :  (1)  Knowledge,  (2)  persuasion, 
(3)  decision,  (4)  Implementation,  and  (5)  confirmation.  An  individual  looks  for 
information  at  the  different  kind  of  stages  in  the  innovation  -  decision  process 
in  order  to  decrease  uncertainty  concerning  the  innovation.  At  the  knowledge 
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in  order  to  decrease  uncertainty  concerning  the  innovation.  At  the  knowledge 
stage,  an  individual  obtains  software  information  that  is  embedded  in  the 
technological  innovation.  They  want  to  know  what  the  innovation  is  and  how 
its  works.  But  on  the  other  hand  at  the  persuasion  and  decision  stages  an  in¬ 
dividual  tends  to  look  for  innovation-evaluation  information  in  order  to  reduce 
uncertainty  about  an  innovation's  expect  consequences.  Besides  these  issues, 
the  decision  stage  will  lead  (1)  to  adoption;  in  this  case  a  decision  is  to  make 
full  use  of  the  innovation  as  the  best  course  of  action  available,  or  (2)  to  re¬ 
jection,  a  decision  not  to  adopt  an  innovation. 

Innovativeness  is  also  a  factor  to  be  known  as  early  as  possible.  By  defi¬ 
nition  innovativeness  is  the  degree  to  which  an  individual  or  other  units  of 
adoption  are  relatively  early  in  adoption,  This  would  be  a  decision  to  make  full 
use  of  an  innovation.  There  are  five  adopter  categories,  (as  shown  in  Figure 
8),  classification  of  the  members  of  a  social  system  on  the  basis  of 
innovativeness  such  as:  (1  innovators,  (2)  early  adopters,  (3)  early  majority,  (4) 
late  majority  and  (5)  laggards.  The  last  part  of  this  approach  is  the  rate  of 
adoption  or  the  relative  speed  with  which  an  innovation  is  adopted  by  mem¬ 
bers  of  social  system. 

A  social  system  is  a  set  of  interrelated  units  that  are  engaged  in  joint 
problem  solving  to  accomplish  a  common  goal, (Rogers,  p  37).  There  are  six 
important  points  in  this  system  ,  first  is  structure,  defined  as  the  patterned  ar¬ 
rangements  of  the  units  in  a  system,  which  give  stability  and  regularity  to  in¬ 
dividual  behavior  in  the  system.  The  social  and  communication  structure  of  the 
system  facilitates  or  impedes  the  diffusion  of  innovations  in  the  system,  sec¬ 
ond  norms  are  the  established  behavior  patterns  for  the  members  of  the  social 
system.  In  most  cases  norms  are  often  exemplified  in  the  behavior  of  the 
opinion  leader.  Third,  opinion  leadership  is  the  degree  to  which  an  individual 
is  able  to  influence  informally  other  individuals'  attitudes  or  overt  behavior  in 
a  desired  way  with  relative  frequency.  Fourth, a  change  agent  is  an  individual 
who  attempts  to  influence  clients'  innovation-decisions  in  a  direction  that  is 
deemed  desirable  by  a  change  agency.  Fifth,  an  aid  is  a  less  than  fully  pro- 
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fessional  change  agent  who  intensively  contacts  clients  to  influence  their  in¬ 
novation  decision.  And  a  final  way  in  which  a  social  system  may  as  may 
function  as  an  element  in  diffusion  concerns  consequence  ,  the  changes  that 
occur  to  an  individual  or  to  a  social  system  as  a  result  of  the  adoption  or  re¬ 
jection  of  an  innovation. 

Through  the  literature  review,  there  has  been  discussion  of  some  issues 
concerning  the  technology  transfer  process,  the  aid  and  barriers  of  to  tech¬ 
nology  transfer,  the  role  of  the  linker/innovator  and  the  diffusion  of  innovation. 
This  literature  is  a  fundamental  basis  for  the  further  discussion,  and  analysis 
for  creating  suggestions  in  determining  the  possible  and  feasible  solution  in 
conducting  the  innovation  and  development  of  the  Indonesian  maintenance 
technician  skill.  The  following  chapter  will  discuss  some  issues  concerning  the 
selection  of  the  linker  and  the  media  associated  with  it. 
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IV.  INNOVATION  AND  DEVELOPMENT  PROGRAM 


A.  OVERVIEW 

The  previous  chapter  discussed  some  issues  concerning  the  training  sys¬ 
tem  in  the  Indonesian  Air  Force  and  some  literature  related  to  the  technology 
transfer  concepts.  Through  the  weakness  of  the  training  and  skill  development 
in  the  Indonesian  Air  Force  and  the  strength  and  the  benefit  of  the  technology 
transfer  concept,  this  chapter  discusses  the  possibility  of  the  utilization  of  the 
technology  transfer  concept  as  a  tool  of  innovation  and  development  program 
in  improving  the  skills  of  the  Indonesian  Air  Force  maintenance  technicians 
within  the  scope  of  the  innovation  and  development  program. 

As  mentioned  in  previous  chapters,  the  Indonesian  Air  Force  in  its  oper¬ 
ations  utilized  of  weapon  systems  from  foreign  countries.  As  importer  or  the 
user  of  foreign  technology,  it  is  necessary  to  adopt  the  concept  and  techno¬ 
logical  behavior  from  exporting  countries  to  Indonesia.  The  evolution  of  the 
weapon  system  technology  always  seeks  to  improve  according  to  the  opera¬ 
tional  and  battle  requirement,  and  tries  to  build  more  sophisticated  weapon 
systems.  Up  dating  of  concepts,  systems  in  both  hardware  and  software  as 
well  as  operation/maintenance  publication  is  conducted  and  connected  with 
this  improvement.  This  sometimes  becomes  a  handicap  for  a  country  who  im¬ 
ports  technology  from  other  countries  like  Indonesia.  In  most  cases,  the  prob¬ 
lem  is  caused  by  creating  an  unbalanced  condition  between  the  need  of  the 
technological  requirement  and  the  ability  or  personnel  skill  of  the  customers 
to  use  it.  In  order  to  maintain  a  balanced  condition,  we  must  conduct  the  fea¬ 
sible  action  for  overcoming  the  present  problem  when  it  really  happens  by 
utilizing  the  adoption  concept.  Adopting  the  new  concept  is  not  easy  for  the 
Indonesian  Air  Force,  because  the  source  of  technological  information  is  usu¬ 
ally  published  in  a  foreign  language  (mostly  in  English).  Not  all  technicians 
have  a  good  English  capability. 
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The  technology  transfer  concept  is  but  one  concept  that  might  be  feasible 
and  can  help  to  overcome  this  problem.  As  mentioned,  technology  transfer 
is  made  up  of  three  major  components  namely  :  (1)  sources  of  knowledge,  (2) 
the  linker  and  (3)  user  or  receiver.  It  is  easier  in  theory  than  practice,  because 
the  parameter  of  each  problem  varies.  Problems  always  vary  depending  on 
the  situation  and,  therefore,  require  a  unique  approach  and  options.  The  fol¬ 
lowing  paragraph  analyzes  and  discusses  the  linker  and  media  selection  as 
well  as  some  issues  dealing  with  the  innovation  program. 

B.  LINKER  AND  MEDIA  SELECTION 

Linker  and  media  selection  should  be  considered  in  the  technology 
transfer  and  innovation  process.  Since  the  linker  will  directly  relate  with  the 
people/person  who  transfer  the  new  concept  through  the  media,  it  is  quite  ob¬ 
vious  that  these  elements  will  influence  each  other  in  developing  their  capa¬ 
bility  and  the  flow  of  the  technology  transfer  concept.  The  following  paragraph 
identifies  the  selection  of  these  two  elements: 

1.  Linker  Selection 

As  mentioned  in  the  previous  chapter,  the  linker  is  a  person  or  a  group 
who  has  the  ability  to  act  as  a  mediator  between  the  source  of  knowledge  and 
the  receiver  or  user.  The  flow  of  knowledge,  usually  can  be  illustrated  in  the 
three  positions,  namely  the  linker  is  associated  with  the  user  or  receiver,  or 
he  could  be  somewhere  between,  or  the  linker  car  be  at  either  ends. 
(Creighton  and  Jolly,  1975  p.8  ).  For  selecting  of  these  type  of  linkers,  the  fol¬ 
lowing  section  will  identify  some  of  these  issues  that  might  be  matched  with 
the  requirement  of  the  maintenance  technician.  Visualization  of  the  model  is 
seen  in  figure  10  (adopted  from  Creighton-  Jolly  p.  8  1975). 
a.  The  linker  from  the  source  of  knowledge 

These  types  of  linkers  come  from  the  exporting  technology.  They 
act  as  a  bridge  between  the  Indonesian  Air  Force  and  the  former  operator, 
manufacturer  and  another  body  that  has  a  relationship  with  the  acquisition  of 
the  weapon  system,  including  the  hardware  and  software  that  are  currently 
being  used  by  the  Indonesian  Air  Force.  According  to  the  function  and  type 
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of  the  knowledge,  there  should  be  a  technical  representative  who  also  acts  as 
an  advisor  and  in  some  cases  can  be  pictured  as  a  linker.  These  personnel 
usually  come  from: 

(1)  Foreign  Aircraft  or  Avionic  Industry.  The  foreign  aircraft  in¬ 
dustry  is  a  potential  source  of  knowledge  for  the  Indonesian  Air  Force,  since 
almost  all  of  its  weapon  systems  are  imported  from  foreign  countries.  Accord¬ 
ing  to  the  type  of  the  aircraft  that  is  currently  in  use,  the  possible  source  of 
linkers  from  foreign  aircraft  industry  are  :  (a)  Northrop  Aircraft  corporation,  (b) 
Me  Donald  Douglas,  (c)  General  Dynamics,  (d)  British  Aerospace,  etc. 

(2)  Foreign  Defense  Force  Age  cy.  The  Foreign  Defense  Force 
Agency  also  can  be  used  by  the  potential  lir,  r,  since  most  of  the  publications, 
technical  manuals,  operation  manuals  and  basic  knowledge  for  operating  and 
handling  of  the  weapon  system  including  the  aircraft,  ground  support  equip¬ 
ment,  avionic,  armament,  etc. is  coming  from  the  Air  Force,  Navy  or  Army 
where  the  weapon  systems  are  purchased  such  as:  (a)  United  States  Air  Force, 
(b)  Royal  Air  Force,  (c)  Royal  Australian  Air  Force,  etc. 

b.  The  linker  between  the  source  of  knowledge  and  the  user. 

In  this  contact  the  linker  is  the  institution  or  the  body  that  works 
in  aeronautical  and  avionic  or  other  weapon  system  areas,  beside  the  body 
or  institutional  as  mentioned  above.  The  institution  or  the  individual  that  who 
might  have  a  relation  with  the  maintenance  technician  skill  development  con¬ 
sists  of : 

(1)  Technical  institution 

(2)  Research  and  development  center 

(3)  Civilian  aviation  companies 

(4)  The  Indonesian  Aircraft  Industry  (IPTN) 

(5)  Etc. 

c.  Linker  within  the  organization 

The  linkers  within  the  organization  of  the  Indonesian  Air  Force  are 
made  up  of  an  individual  or  a  group  of  Indonesian  Air  Force  Personnel  who 
have  the  ability  and  power  to  adopt  the  knowledge  from  external  sources  of 
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knowledge  and  transfer  it  into  the  internal  potential  user  within  the  organiza¬ 
tion  of  the  Indonesian  Air  Force.  These  type  of  linkers  can  be  categorized  into 
two  categories  : 

(1)  Formal  Linker.  In  theory,  the  formal  linker  is  the  early 
adopter  who  is  able  to  act  as  an  innovator  and  in  special  cases  his/her  act  can 
determine  or  has  a  direct  impact  to  the  innovation  process.  The  types  of  linker 
are  made  up  of  :  (a)  technical  experts,  (b)  former  trainees  from  the  Foreign 
Training  Institution,  (c)  instructors  of  the  Indonesian  Air  Force  Educational  and 
Training  Institution  (d)  a  groups  of  instructors,  etc. 

(2)  Informal  Linker.  Informal  linkers  are  an  individual  ,  a  group 
or  a  body  that  has  indirect  effect  in  the  innovation  process.  Opinion  leadership 
is  an  important  role  in  the  technician  skill  development  program.  Opinion 
leaders  have  a  responsibility  to  improve  personnel  skills  capabilities  accord¬ 
ing  to  the  needs  of  the  mission  requirements.  The  opinion  leaders  include  the 
:  (a)  Commanding  Officer,  (b)  Officer  in  Charge  (c)  N.C.O  in  charge  and  (d) 
Senior  Technician,  etc. 

2.  Media  Selection 

The  flow  of  knowledge  is  determined  by  the  quality  and  the  effective¬ 
ness  of  the  communication  process,  in  some  cases  the  media  acts  as  a  carrier 
to  transfer  the  information  from  the  source  of  knowler  •*.  to  the  user  or  re¬ 
ceiver.  Timely  communication  media  gradually  improve,  irom  the  conventional 
to  the  modern  ways,  according  to  the  situation  and  operation  requirement.  The 
important  thing  should  be  considered  in  its  application.  It  must  select  the  ac¬ 
curate  channel  according  to  the  contact  and  situation  where  the  process  is  to 
be  applied.  In  general  the  communication  media  are: 

•  Face  to  face,  through  the  informal  training,  briefing,  interview, etc 

•  Non-verbal  communication,  through  pictures,  mime,  etc. 

•  Visual  aids,  through  video,  slide  projector,  movie,  TV  program,  etc. 

•  Voice,  through  radio,  oral  presentations,  etc. 

•  Electronic  mailing  system,  through  distributed  database  systems  and  by 
utilization  of  computer  based  information  systems. 
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We  believe  that  there  are  now  identifiable  good  ways  to  communicate 
in  the  world.  However,  in  any  action  must  find  the  feasible  solution,  by  utilizing 
the  certain  concept  for  overcoming  the  presenting  problem.  The  Indonesian 
Air  up  to  now  is  on  the  way  to  develop  forces  by  utilizing  modern  types  of 
weapon  systems  technology,  while  allowing  communication  media  to  stagnate 
and  fall  behind  in  its  development.  This  problem  will  generate  a  myriad  of 
problems  if  the  Indonesian  Air  Force  does  not  carefully  select  the  media  which 
correspond  to  particular  needs  and  certain  conditions.  There  are  two  sug¬ 
gested  mean  of  media  selection  : 

a.  Short  Run 

In  the  short  run  planning,  we  use  the  conventional  medium,  max¬ 
imize  the  utilization  and  the  benefits  of  informal  training  programs,  and  pre¬ 
pare  the  framework  of  the  utilization  of  the  modern  communication  medium. 

b.  Long  Run 

In  the  long  run,  our  aim  is  to  improve  the  communication  and  flow 
of  the  knowledge  by  utilizing  computer-based  information  system  and  an  ex¬ 
pert  system  for  solving  the  problem. 

In  summary,  linker  and  media  selection  is  one  part  of  the  tech¬ 
nology  transfer  element  that  has  direct  impact  in  influencing  the  flow  of  the 
knowledge  from  the  source  of  knowledge  to  the  potential  user.  Conceptually 
there  are  three  types  of  linkers  if  it  is  observed  from  changing  positions.  Es¬ 
pecially  in  relation  with  the  Indonesian  Air  Force  Maintenance  Technician  skill 
improvement,  the  linkers  consist  of  the  linker  that  come  from  both  the  foreign 
and  domestic  sources.  Media  selection  also  an  important  thing  to  be  consid¬ 
ered. 

C.  REQUIREMENT  DETERMINATION 

Requirement  determination  is  necessary  before  taking  any  action.  The  re¬ 
quirement  can  be  determined  by  taking  the  following  steps: 

1.  Organization  Requirement 

The  organization  is  an  important  part  of  the  innovation  process,  since 
the  organization  plays  a  decisive  role  in  organizing  and  overseeing  the  proc- 


50 


ess  of  the  technology  transfer.  Some  authors  saw  that  the  organization  is  also 
becoming  the  important  factor  in  maintaining  the  flow  of  knowledge.  We  know 
that  there  are  many  ways  of  thinking  in  determining  the  organization  require¬ 
ment,  depending  on  the  purpose  and  context  of  the  organization  itself.  To  in¬ 
sure  consistent  skill  development,  the  organization  requirement  should  have 
the  capability  to  preserve  the  knowledge,  to  aid  the  process  in  accomplishing 
the  objective,  provide  careers  and  create  the  innovation  capability  for  the 
subordinate  members.  Besides  these  capabilities  the  organizational  behavior 
is  also  important.  Ideally  this  behavior  should  have  the  capability  to  manage 
in  spite  of  its  overwhelming  complexity.  Ultimately  the  organizational  work 
gets  done  by  the  subordinate,  individually  or  collectively  on  their  own  or  with 
technology.  Therefore,  the  management  of  organizational  behavior  is  a  control 
for  the  management  task  that  involves  the  capacity  to  :  (1)  understand  the 
pattern  of  the  individuals,  groups  and  organizations,  (2)  to  predict  what  be¬ 
havioral  responses  will  be  elicited  by  managerial  actions,  and  (3)  to  use  this 
understanding  and  to  predict  useful  controls.  The  predictive  ability  model  of 
technology  transfer  Is  a  tool  for  overcoming  the  enigma  in  innovating  through 
organizational  behavior. 

2.  Documentation  Requirement 

The  method  of  collecting  information  about  both  the  information  of  the 
concept  of  technology  and  the  applicant  or  the  user  also  becomes  part  of  the 
factors  to  be  considered.  Basically  the  requirement  for  the  documentation  is 
to  maintain  its  capability  to  collect  data  that  might  prove  beneficial  to  the  fur¬ 
ther  development.  In  the  skill  development  of  maintenance  technicians,  this 
documentation  should  include  the  information  regarding  the  weapon  systems 
technology  currently  being  used  as  well  as  information  regarding  personnel 
skills  and  manpower. 

Especially  for  the  weapon  system  technology,  initial  documentation  is 
made  up  of  :  (1)  technical  and  maintenance  data  collection  records  ,  (2)  flight 
manuals,  (3)  maintenance  and  repair  manuals  that  consist  of  the  general  de¬ 
scription  of  the  weapons  system  itself  and  procedures  for  conducting  the 
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maintenance  and  repair,  and  (4)  the  catalogs  or  illustrated  part  breakdowns 
for  ordering  the  spare  parts.  These  initial  documentations  may  help  the 
maintenance  technicians  in  conducting  their  work  and  overcoming  their  prob¬ 
lems.  But  on  the  other  hand,  since  the  evolution  of  the  system  usually  im¬ 
proves,  the  documentation  also  needs  to  be  up  dated.  This  problem  becomes 
a  handicap  for  the  importing  technology  countries  like  Indonesia  if  they  do  not 
have  certain  concepts  to  adopt  the  concept  of  technology.  The  application  of 
technology  transfer  is  an  important  role  in  improving  the  linker  role  to  transfer 
and  distribute  this  new  concept. 

3.  Distribution  Requirement 

In  the  technology  transfer  concept  the  term  of  distribution  is  the  way 
for  marketing  the  new  concept  of  knowledge  or  information.  The  specific  re¬ 
quirements  should  correspond  to  the  problem,  and  the  implementation  of  the 
concept  that  is  currently  being  used  should  be  distributed  by  effective  and  ef¬ 
ficient  ways.  The  way  to  distribute  the  innovation  can  be  done  by  (1)  one  to 
one/small  group  discussion  within  the  organization  such  as  a  squadron,  wing, 
air  base  etc,  depending  on  the  size  and  the  authorization  of  this  concept.,  (2) 
symposia,  and  (3)  directories  of  the  subordinate  that  are  interested  in  tech¬ 
nology  transfer.  As  has  already  been  mentioned,  Indonesia  is  one  of  the 
importers  or  the  users  of  technology.  Language  is  therefore  a  primary  hand¬ 
icap  in  distributing  the  information,  beside  the  media  and  the  technolog  al 
concept  itself.  The  role  of  the  linker  remains  important  in  this  activity.  The  fol¬ 
lowing  paragraph  will  discuss  this  issue. 

4.  Linker  Requirement 

In  the  previous  chapter  the  role  and  characteristics  of  the  linker  were 
identified  .  Conceptually  the  requirement  of  the  linker  is  quite  different.  The 
occupation  of  the  knowledge  that  he/she  has  must  also  be  adopted.  In  main¬ 
tenance  activity  there  are  three  types  of  linkers  namely  (1)  the  linker  from  the 
source  of  knowledge,  (2)  the  linker  between  the  source  of  knowledge  and 
receiver/user  and  (3)  linker  within  an  organization.  There  is  a  positive  corre¬ 
lation  between  "innovator  and  "linker",  and  through  this  correlation  the  linker 
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is  valuable  to  the  user  organization.  Besides  this  requirement,  ideally  the 
linker  should  have  these  characteristics  :  (1)  be  innovative,  (2)  have  more  in¬ 
formation  contact,  (3)  be  able  to  accept  risk,  (4)  have  high  credibility,  (5)  ca¬ 
pable  to  adopt  output  into  useful  product,  and  finally  be  able  to  inject  the  user 
needs  into  the  project  selection. 

5.  Project  Selection  Requirement 

In  determining  the  project  selection  we  adopted  the  Rogers  and  Jain 
opinion(Creighton  and  Jolly  1980  p.8).  They  have  shown  that  "....  a  basic  rea¬ 
son  for  the  lack  of  research  utilization  is  that  the  process  is  often  begun  with 
the  research  process,  rather  than  the  clients'  needs...".  There  is  an  obvious 
benefit  or  receivers  become  more  committed  much  earlier  to  the  technology 
transfer  effort.  It  is  important  to  integrate  the  technological  information,  and 
the  maintenance  information  with  the  personnel  skill  or  manpower  information. 
There  are  two  directions  of  the  flow  of  information,  i.e.,  research  and  devel¬ 
opment  to  the  user  and  in  reverse,  potential  user  research  and  development. 
The  certain  requirement  that  matches  with  the  maintenance  technician  skill 
development  should  have  a  potential  to  improve  the  capacity. 

6.  Capacity  Requirement 

In  respect  to  the  technology  transfer  concept,  capacity  refers  to  the 
ability  and  capability  of  the  potential  user  to  utilize  new  and/or  innovative 
ideas.  In  general,  there  are  three  aspects  to  consider  i.e.,  skills,  education  and 
traits.  High  technology  ideas  often  require  the  practice  of  new  knowledge.  For 
the  Indonesian  Air  Force  maintenance  technician  skill  development,  the  ca¬ 
pacity  refers  to  the  ability  and  the  capability  of  the  technician  as  an  individual 
or  as  a  group  to  increase  their  knowledge  and  developing  new  concepts  , 
procedures  and  the  methods  for  overcoming  the  maintenance  problem.  It  is 
quite  obvious  that  the  requirement  of  the  capacity  should  be  able  to  improve 
personnel  credibility.  These  issues  will  be  discussed  in  the  following  para¬ 
graph. 
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7.  Credibility  Requirement 

Conceptually  credibility  is  an  obvious  factor  in  the  acceptance  of  in¬ 
formation  that  relates  to  potential  innovation.  Especially  related  with  the 
maintenance  technicians  skill  development,  the  requirement  of  the  credibility 
is  the  capability  to  improve  :  (1)  the  perception  of  the  expertise,  (2)  reliability, 
(3)  intention,  (4)  creativity,  (5)  and  foresightedness.  How  the  potential  user 
reacts  to  the  information  and  whether  the  potential  user  decides  to  adopt  are 
greatly  effected  by  the  perceived  credibility. 

8.  Reward  Requirement 

As  Lingwood  and  Morris  comment  (Creighton  and  Jolly  1980  p.82) 
"rewards  are  the  glue  which  hold  organizations  together  and  provide  the  re¬ 
sponse  to  individual  needs  for  recognition  and  accomplishment." 

Conventional  wisdom  demands  that  how  the  reward  structure  of  the 
organization  is  perceived  by  an  individual  will  have  a  great  impact  on  an  idea 
flow  and  the  adoption  of  innovation.  A  manager's  checklist  of  possible  re¬ 
wards  to  the  individual  must  consider  both  extrinsic  and  intrinsic  rewards. 
The  intrinsic  rewards  are  related  to  the  work  itself  such  as  opportunity  to  use 
skills,  intellectual  challenge,  freedom  to  follow  ideas  and  peer  recognition. 
The  extrinsic  rewards  include  good  salary,  higher  administrative  authority, 
and  favorable  working  conditions.  Intrinsic  rewards  apparently  have  consid¬ 
erably  more  strength  in  maintenance  technician  skill  development,  as  means 
to  motivate  persons  to  consider  and  to  introduce  new  concepts,  and  devices, 
and  to  create  the  individual  willingness. 

9.  Willingness  Requirement 

Willingness  relates  to  the  individual's  ability  and/desire  to  accept 
change.  Awareness, even  firsthand  knowledge  of  a  new  and  /innovative  idea, 
is  not  sufficient  to  assure  its  use.  There  must  be  a  willingness  and  interest  or, 
perhaps  more  significantly,  an  internal  motivation  to  utilize  a  better  method, 
process  or  device.  In  improving  capability,  this  ability  becomes  the  primary 
requirement,  since  willingness  becomes  the  internal  power  for  individual  mo¬ 
tivation. 
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In  summary,  the  nine  factors  of  the  technology  transfer  concept  are  the 
powerful  drives  for  creating  motivation  and  the  innovative  habit. 

D.  PROGRAM  DEVELOPMENT 

As  mentioned  in  previous  chapters,  the  Indonesian  Air  Force  in  its  oper¬ 
ations  utilizes  the  type  of  weapon  systems  that  were  imported  from  foreign 
countries.  In  this  case  the  utilization  of  technology  transfer  concept  also  had 
been  applied  even  though  in  informal  ways.  The  following  section  will  discuss 
the  further  development  and  its  applications  to  improve  the  maintenance 
technician  skill  capability.  Conceptually  the  program  is  made  up  of  five  stages 
:  (1)  preliminary  program,  (2)  program  possibilities,  (3)  program  initiation,  (4) 
program  execution,  and  (5)  program  outcome  test  and  evaluation. 

1 .  Preliminary  Program 

Before  the  main  program  activities  are  undertaken,  it  is  necessary  to 
develop  the  preliminary  program.  This  activity  is  addressed  to  design  the 
concept  which  provide  a  basis  for  further  innovation  effort. Like  a  common  ac¬ 
tivity  this  activity  consists  of  :  (1)  determine  the  objective  (2)  Identify  the  aid 
and  barrier  (3)  develop  occupational  survey  report,  and  finally  decide  a  further 
innovation  program. 

2.  Program  Possibilities 

From  the  preliminary  program  will  arise  specific  ideas  for  possible 
programs.  They  may  be  technical  concepts  for  development  that  are  possibly 
feasible.  They  may  also  be  perceptions  of  the  costumer  who  is  interested  in 
product  or  process  changes.  Costumer-oriented  perspectives  may  originate 
with  the  training  technology,  personnel  distribution,  or  managerial  personnel 
who  develop  these  ideas  out  of  their  own  imagination  or  from  direct  contact 
with  the  operational  unit  or  personnel  user.  Recently  I  identified  that  the  pos¬ 
sible  program  for  improving  the  Indonesian  Air  Force  Maintenance  Technician 
skill  is  done  by  conducting  the  innovation  program  through  increasing  the  role 
of  the  linker  and  job  opportunities  by  application  of  the  job  task  and  profi¬ 
ciency  guide,  the  common  job  task  is  depicted  in  Appendix  B.  These  possi¬ 
bilities  will  be  assumed  as  a  base  of  the  initiation  of  further  programs. 
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3.  Program  Initiation 

The  initiation  program  is  conducted  as  the  consequence  of  the  ideas 
that  evolve  through  the  training  technology,  personnel  distribution  discussion 
and  explanation  of  training  technology  efforts.  The  activities  during  this  phase 
include  attempts  to  match  the  direction  of  training  technology  or  skill  devel¬ 
opment  work  with  perceived  personnel  user  or  operational  units.  Inevitably,  a 
specific  of  the  planning,  programming  and  budgeting  system  or  (  PPBS)  and 
Initiation  Decision  Report  (IDR)  is  determined  in  this  phase.  The  IDR  sample 
is  shown  at  Appendix  C. 

4.  Program  Execution 

The  execution  of  the  program  should  be  conducted  after  the  prepara¬ 
tion  activities  have  been  accomplished.  This  program  is  conducted  as  the  ap¬ 
plication  program  that  consists  of: 

a.  Increasing  the  role  of  Linker 

The  role  of  the  linker  is  important  in  technology  transfer  and  in¬ 
novation  processes.  The  improvement  of  the  role  of  linker  can  be  provided 
through  the  benefit  of  the  former  foreign  trainees  as  the  early  adopters,  tech¬ 
nical  representative  from  the  former  operator  or  manufacturer  or  the  change 
agent  to  the  linker. 

b.  The  application  of  the  Job  Task  or  Proficiency  Guide 

The  application  of  the  Job  Task  or  Proficiency  Guide  is  also  a 
feasible  tool  for  improving  the  skill  of  maintenance  technicians.  The  Job  task 
is  designed  as  a  documentation  tool  that  might  be  able  to  show  what  kind  of 
assigned  job  and  the  remark  for  each  technician  carried  out  in  the  certain  pe¬ 
riod  or  certain  job  possession.  Through  this  documentation,  the  supervisor  or 
officer  in  charge  can  identify  the  skill  level  for  each  member  of  maintenance 
technician  and  he/she  can  determine  what  kind  of  task  should  be  carried  out 
for  further  skill  development.  The  sample  Job  Task  is  shown  in  Appendix  B. 
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5.  Program  Outcome  Test  and  Evaluation 

After  program  execution  is  completed,  the  test  and  evaluation  of  the 
outcome  is  necessary  for  identifying  the  degree  of  the  innovation  improve¬ 
ment.  The  sample  of  the  Master  Plan  of  the  test  is  shown  in  the  Appendix  D. 
This  program  is  designed  to  Know  the  results  of  the  program  and  to  compare 
it  with  the  prior  expectation  and  the  current  user  perception.  Through  careful 
evaluation  it  should  be  able  to  predict  more  accurately  the  possibilities  of  re¬ 
training  or  redevelopment. 
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V.  CONCLUSION  AND  RECOMMENDATIONS  FOR  FUTURE  RESEARCH 
A.  CONCLUSION 

From  the  previous  chapter  it  can  be  seen  that  the  Indonesian  Air  Force  is 
the  user  of  the  knowledge  or  technology  from  the  exporter  technology  coun¬ 
tries.  In  this  case  the  operational  and  the  personnel  capability  is  influenced  by 
the  quality  and  the  flow  rate  of  the  information  technology  from  the  country  or 
the  former  operator  of  its  weapon  system.  Beside  the  factor  of  documentation, 
the  distribution  and  the  personnel  skills  for  maintenance  technicians  are  nec¬ 
essary  if  the  innovations  are  to  be  implemented.  Keeping  the  balanced  condi¬ 
tion  between  the  technological  need  requirement  and  personnel  skill 
occupation  requires  supervision.  The  possible  and  feasible  skill  development 
tools  are  also  important  to  be  considered.  One  of  the  possible  and  feasible 
tools  is  the  technology  transfer  concept. 

Conceptually,  technology  transfer  is  the  process  of  transferring  the  new 
concept  to  the  ultimate  user/receiver,  through  the  role  of  the  linker.  Theore¬ 
tically,  it  matches  as  the  needs  of  the  Indonesian  Air  Forces  technician  skill 
development  program,  since  the  Indonesian  Air  Force  is  a  user  of  foreign 
technology.  An  important  consideration  is  the  re!ection  of  predictive  factors 
which  match  to  the  current  situation  and  have  a  h,gb  success  rate  of  innovative 
behavior.  The  discussion  of  the  barriers,  aids  and  the  possible  application  of 
technology  transfer  to  the  Indonesian  Air  Force  maintenance  technician  was 
conducted  in  the  previous  chapter. 

In  this  discussion,  it  was  concluded  that  technology  transfer  is  a  feasible 
tool  for  improving  the  skills  of  the  Indonesian  Air  Force  technician.  The  tool 
may  be  applied  in  the  short-run  development  program  through  the  application 
of  the  "Job  Task  or  Proficiency  Guide  "  and  the  increasing  role  of  the  linker. 
There  are  three  types  of  linkers  :  (1)  the  linker  from  the  source  of  the  know¬ 
ledge,  (2)  the  linker  between  the  source  of  the  knowledge,  (3)  the  linker  within 
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the  organization  of  the  Indonesian  Air  Force.  The  effective  utilization  of  com¬ 
munication  and  media/channels  also  becomes  a  vital  tool  in  this  program. 

In  the  long  run  it  might  be  feasible  to  use  the  tool  for  planning  and  further 
development  through  the  improvement  of  the  documentation  and  distribution 
system  by  utilizing  the  computer-based  information.  Beside  improving  the  in¬ 
novation  program  the  Indonesian  Air  Force  would  be  wise  to  incorporate  the 
tool  into  the  training  program  and  finally  into  the  Standardization  Program. 

B.  RECOMMENDATION  FOR  FUTURE  RESEARCH 

Since  the  Indonesian  Air  Force  in  its  operation  utilizes  the  weapon  sys¬ 
tems  that  are  imported  from  foreign  countries,  the  improvement  of  the  appli¬ 
cation  of  technology  transfer  is  strongly  needed.  The  way  to  apply  this  concept 
can  be  conducted  by  developing  : 

1.  The  body  of  the  Technology  Transfer  Assessment  Center. 

2.  A  Knowledge  Based  Information  System. 

3.  Innovativeness  development  through  subordinates. 

4.  Change  the  agents  to  linkers. 

5.  A  sequential,  three  step  training  program. 

6.  An  "integrated  logistic  support  program". 

Finally,  for  the  future  research  and  skill  development  it  is  recommended, 
that  the  Indonesian  Air  Force  conduct  an  innovation  and  improvement  effort 
of  the  current  training  Syllabus  for  basic  technical  knowledge,  on  site  and  on 
the  job  training  syllabus  for  improving  skill  as  well  as  a  job  proficiency  guide 
handbook  for  documentation  and  skill  monitoring  purposes,  according  to  the 
technological  improvement. 
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APPENDIX  A.  PROFESSIONAL  PREFERENCE  CENSUS 


This  Sample  preference  census  adopted  from  (Creighton,  Jolly  and  Denning 
1972,  pp  74-77),  with  a  little  modifications. 

1.  Assuming  that  you  were  to  make  the  Indonesian  Air  force  career,  what 
would  be  the  highest  rank  to  which  you  would  aspire  ? 

a)  Major  d)  First  Marshall 

b)  Lieutenant  Colonel  e)  Vice  Marshall 

c)  Colonel  f)  Marshall 

2.  Indicate  the  type  of  information  upon  which  you  would  place  the 
highest  credibility. 

a)  Personal  knowledge  d)  Literature  _  Journals,  books,  etc 

b)  Associated  staff  e)  Analysis  and  experimentation 

c)  Vendors  and/or  trade  councils 

3.  Indicate  which  combination  of  words,  when  placed  in  the  following 
sentence,  would  most  accurately  describe  you:  I  feel  that  I  hear  about 

new  work-related  developments  in  my  professional  area  _  most  of 

my  colleagues. 

a)  considerably  before  d)  later  than 

b)  sooner  than  e)  sometime  after 

C)  at  about  the  same  time  as 

4.  In  the  past  year,  how  many  non  routine,  related  projects  have 
been  completed  for  which  you  supplied  the  original  idea  ? 

a)  0  d)  5-6 

b)  1-2  e)  More  than  the  above 

c)  3-4 

5.  Indicated  the  number  of  technical  and/  or  scientific  society 
meetings  and/or  conventions  which  you  attended  last  year  which 
involved  personnel  other  than  immediate  circle  of  colleagues. 

a)  0  d)  5-6 

b)  1-2  e)  More  than  the  above 

c)  3-4 

6.  When  you  are  on  the  job,  do  you  most  prefer  work  is 

a)  concerned  with  accomplishing)  concerned  with  accomplishing 

those 

a  specific  task  tasks  for  which  I  am  individually 

responsible 

b)  concerned  with  attempting  d)  concerned  with  the  efficient 

to  solve  a  challenging  utilization  of  resources 

but  not  specially  e)  None  of  the  above, 

assigned  task 
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7.  In  the  past  month  how  many  times  have  you  sought  further 
information  about  a  new  idea  or  ideas  which  you  thought  to  be 
useful  to  your  work  ? 

a)  0  d)  5-6 

b)  1-2  e)  More  than  the  above 

c)  3-4 

8.  Indicated  the  frequency  with  your  colleagues  cane  to  you 

in  the  past  month  for  work_  related  information  and/or  advice. 

a)  0-2  d)  8-10 

b)  3-4  e)  More  than  the  above 

c)  8-12 

9.  Indicate  the  level  within  the  social  strata  to  which  you 
aspire  to  be  10  years  from  now. 

a)  Upper  b)  Middle 

b)  Lower-Upper  e)  Lower-Middle 

c)  Upper-Middle 

10.  Indicate  the  dollar  budget  for  which  you  have  control  at 
your  present  billet. 

a)  0-500,000  d)  5,000,001  to  10,000,000 

b)  500,001  to  1,000,000  e)  More  than  above 

c)  1,000,001  to  5,000,000 

11.  In  jour  experience,  which  of  the  following  do  you  tend  to 
relay  mostheavily  upon  as  source  of  technical  information  ? 

a)  Professional  technical  c)  Ideas  which  were  previously 

used  by 

and  trade  journals.  yourself  in  similar  situations. 

b)  Representative  or  d)  Selected  members  of  your  staff, 

documentation  generated  e)  Sources  which  do  not  fall 

into  any  of  the 

by  suppliers  of  potential  above  categories, 
suppliers 

12.  Indicate  what  you  consider  your  primary  reference 
group  to  be 

a)  Community  associates  c)  Personal  friend  within 

the  Air  Force 

b)  Officer  within  your  d)  Work-related  colleagues 

specialized  e)  People  other  than  those  listed  above 

13.  Indicate  which  the  total  number  of  journals,  magazines,  and 
newspapers  which  you  regularly  read  : 

a)  1-2  d)  8-10 

b)  3-4  e)More  than  above 

c)  5-7 

14.  Indicate  which  of  the  following  best  characterizes  your 
approach  to  an  innovative  idea  : 

a)  Venturesome -very  eager  c)  Deliberate  for  sometime  before 

adopting 


to  try  new  ideas  a  new  idea, 

b)  Discreet  use  of  new  d)  Skeptical  and  cautious 

ideas  e)  Prefer  to  only  use  proven  ideas. 


15.  During  the  last  month  indicate  the  relative  frequency 

with  which  you  recommended  a  specific  journal  and/or  magazine 
article  to  a  colleague 

a)  1-2  d)  8-10 

b)  3-4  e)  More  than  the  above 

c)  5-7 

16.  How  many  miles  do  you  travel  a  year  independent  of  any 
permanent  change  of  station  ? 

a)  0-5,000  d)  30,001  to  50,000 

b)  5,001  to  15,000  e)  More  than  the  above 

c)  15,001  to  30,000 

17.  Mr.  T,  a  maintenance  technician,  who  is  married  and  has 

three  children  recently  decided  to  perform  some  major  improvement 
upon  his  house  (cost  approximately  $  1,000).  Mr.  T.  realized  that 
the  improvements  were  not  urgently  required  but  would  make  life  at 
home  more  comfortable  for  the  T  family.  Consequently,  Mr.T.  was 
faced  with  a  decision  as  to  how  he  should  finance  the  home 
improvements  because  such  seemed  to  be  the  sole  determinant 
as  to  when  the  T's  could  utilize  these  improvements.  Indicate 
which  of  the  following  financial  decisions  you  would  advise  Mr.T. 
to  make  his  home  improvements. 

a)  Borrow  the  necessary  c)  Save  one  year  and  borrow  the  remaining 

money  immediately  at  at  7  %annual  interest. 

18%  annual  interest.  d)  Save  for  two  years  and  pay  cash  for  the 

b)  Save  for  6  months  and  improvement, 

borrow  the  remainder  at 

10  %  annual  interest. 

18.  Indicate  Which  one  of  the  following  does  not  describe  a  new 
product  or  new  process. 

a) Biodegradeable  plastics  d)  Xeroradiography 

b)  ammi  lift  dock  e)  Laser  anodizing 

c)  recycled  Plastics  as 
concrete  aggregate 

19.  Mr.  E,  an  electrical  engineer,  who  married  and  has  one  child, 

has  been  working  for  a  large  electronics  corporation  since  graduation 
from  college  five  years  ago.  He  is  assured  of  a  lifetime  job  with  a 
modest,  though  adequate,  salary,  and  liberal  pension  benefits  upon 
retirement.  On  the  other  hand,  it  is  very  unlikely  that  his  salary 
will  increase  much  before  he  retires.  While  attending  a  convention, 

Mr.  E  is  offered  a  job  with  a 

small,  newly  founded  company  which  has  a  highly  uncertain  future.  The 
new  job  would  pay  more  to  start  and  would  offer  the  possibility  of  a 
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share  in  the  ownership  if  the  company  survived  the  competition  of  the 
larger  firms.  Imagine  that  you  are  advising  Mr. A.  Listed  below  are 
several  probabilities  or  odds  of  the  new  company's  proving  financially 
sound.  Please  check  the  lowest  probability  that  you  would  consider 
acceptable  to  make  it  worthwhile  for  Mr.  E  to  take  the  job. 


a) 

The 

chances 

are 

i 

in 

10 

that 

the 

company 

will 

prove 

financially  sound 

b) 

f! 

It 

n 

3 

in 

10 

TI 

ft 

tt 

If 

ff 

If  If 

c) 

»t 

fl 

ti 

5 

in 

10 

ft 

t! 

tt 

ff 

t! 

It  If 

d) 

ft 

If 

n 

7 

in 

10 

ff 

ff 

fr 

rr 

ff 

ff  If 

e) 

ft 

ft 

ti 

9 

in 

10 

If 

fl 

tt 

tt 

ft 

tt  ft 

20.  Biographical  data. 

a)  Please  indicate  the  type  of  organization  you  are  working  in  at 
the 

present  time. 


b)  Please  indicate  the  title  of  your  billet  and  present  rank. 


c) 

d) 

e) 


How  many  years 
How  many  years 
How  many  years 


have  you  held  your  present  rank  ? 
did  you  hold  your  previous  rank  ? 
of  post_high  school  education  have  you  attended 


? 
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APPENDIX  B.  COMMON  TASK  PERFORMED  BY  FIRST-ENLISTMENT  A.P.G 

PERSONNEL(SAMPLE) 


Name 

Job  skill  level 
Starting  Job  Evaluation 
Finishing  Job  Evaluation 
Supervisor 
Remark 


Subandijo 

1 

December  25,  1990 
March  24,  1991 
Richard  A.  McGonnical 
Excellent  eligible  to  promote 
higher  job  occupation. 


Task 

Number 

Task 

Performed 

1101 

Walk  Wing  or  Tail  during  Towing  Operation 

85 

1102 

Inspect  Tires 

90 

1103 

Ground  Aircraft 

95 

1103 

Inspect  Access  Panel 

90 

1104 

Operate  Maintenance  Stand  and  Ground  Support 

74 

Equipment 

74 

1105 

Remove  Access  Panels 

90 

1105 

Inspect  Landing  Gear  Struts 

80 

1106 

Inspect  Airframe  Structure 

90 

1107 

Inspect  Seats,  Seat  belts  Inertial  reels,  or 

Shoulder  harness 

75 

1108 

Inspect  Access  Doors  and  Laches 

90 

1109 

Inspect  Aircraft  for  Corrosion 

65 

1109 

Inspect  Wheel  Assembly 

95 

G101 

Operate  Portable  Light 

60 

G102 

Jack  Aircraft  using  Tripod  Jack 

60 

G103 

Remove  Aircraft  Hardware 

65 

G103 

Marshall  Aircraft 

65 

G104 

Position  A. G.  E  to  Aircraft 

60 

G104 

Perform  Aircraft  Launch  Checklist  Procedures 

60 

G105 

Fueling  and  Defueling  using  single  Point  and 

Gravity  Methods 

65 

G105 

Stand  Fireguard 

50 

G105 

Perform  Aircraft  Recovery  Checklist  Procedures 

90 

A101 

Annotate  AFT0/AUNAVAIR  Form  dealing  with  Vehicle 
Inspection, Engine  Data, Calendar  Item  Inspection 

and  Delay  Discrepancy  Document 

85 

A102 

Annotate  Aerospace  Vehicle  Flight  status  and 

Maintenance  Document 

85 

A103 

Annotate  Maintenance  Data  Collection  Record 

75 

A104 

Annotate  Maintenance  and  Work  Document 

75 

S101 

Service  Engine  Oil  and  taking  oil  sample 

90 

S102 

Service  Hydraulic  Systems 

75 

S103 

Service  Tire 

65 

S104 

Lubricate  Aircraft  Component 

65 

64 


S105 

Remove  Bulb 

25 

S105 

Bleed  Hydraulic  systems 

65 

S106 

Remove  and  Install  Battery 

45 

S107 

Remove  and  Install  Drag  Chute 

80 

S108 

Service  Oxygen  Systems 

50 

SXX 

Etc 

XX 

t , 

£  n* 
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APPENDIX  C.  INITIATION  DECISION  REPORT  (IDR) 

Note:  This  concept  is  adopted  from  J.  W.  Crieghton,  J.  A.  Jolly  and 
and  Stephen  Laner,  1985  p.  88. 


A.  PROGRAM  DEFINITION 

■  Evidence 

■  Quantification 

(extend,  frequency , Duration) 

B.  STATE  OF  THE  ART  ASSESSMENT 

•  Current  Practice 

■  Commercially  available  technology 

■  Track  RDT&E  by  others 

1.  Level  of  interest 

2.  Direction 

3.  Rate  of  change 
A.  Alternative 

(Risk,  Pay-off,  cost,  Time  to  complete) 

C.  TRAINING  TECHNOLOGY  GOALS 

•  Define  Target 

D.  CAPABILITY  GOALS 

•  Integrated  R&D  Tasks 

■  Technology  Improvement 

1.  Systems  Development 

2.  Component  Development 
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APPENDIX  D.  SAMPLE  OF  TEST  AND  EVALUATION  MASTER  PLAN  (TEMP) 


A.  MISSION  (PLANNED  USE) 

B.  SYSTEM  (ITEM) 

C .  DEVELOPMENT  GOALS 

■  Performance  (operational  &  Technical) 

■  Logistic  (costs,  People,  Support,  etc) 


D.  TEST  SCHEDULES 

■  Developmental  (Test  Program) 

■  Operational  (Application  Program) 

1.  Test  Issues 

2.  Test  data 


E .  RESOURCE  SCHEDULE 

■  Dollars 

■  People  and  Equipment 
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